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CO-OPERATION IN THE ELECTRIC 
VEHICLE BUSINESS. 


Last month a meeting of the leading manufacturers of 
electric vehicles in the United States was held in New 
York, at the instigation of the Electric Vehicle Section of 
the N.E.L.A., with a view to arriving at some definite 
co-operative action with the central-station interests, in 
order to assist the electric vehicle movement in the States. 
Four papers were read, dealing generally with the problem 
of marketing the electric vehicle, and a resolution was 
submitted, and unanimously approved, which will be 
presented for further action to the Council of the N.E.L.A 

As this resolution is of considerable interest to central-" 
station managers in this country, we briefly summarise its 
contents on another page. Essentially it is a proposal to 
finance an educational and organising campaign throughout 
the country, and for the vehicle manufacturers and central 
stations jointly to,subscribe to the expense; it also em- 
braces the preparation of a pamphlet for distribution to 
central stations which will contain such information as will, 
facilitate the introduction of electric-vehicle business. 

The success which has attended the efforts of our 
American friends to promote the popularity of the elec- 
tric vehicle up to the present has been so pronounced, 
that we are liable to overlook the immense territory 
which is still awaiting development in the States; ap- 
parently consideration of this, coupled with the possibility 
of expanding the electric vehicle business in existing 
markets, has Jed to the movement for closer co-operation by 
all concerned. 

We, in this country, have good reason for being satisfied 
with the progress of our own’ electric vehicle movement 
despite the difficulties introduced by the war; with well 
over 900 vehicles and a large number of industrial battery 
trucks in use, and battery charging arrangements provided 
over an extensive area—as shown in the map published in 
our issue of April 6th last—the nucleus of an imposing 
business after the war has been formed, though we, too, can 
profitably look round with a view to taking the necessary 
steps to reap the fullest possible benefit from the prelimi- 
nary work already accomplished. 

At the present time we have an Electric Vehicle Com- 
mittee representative of, in addition to the municipal 
electrical fraternity, through whose foresight it was formed, 
some 17 other bodies, all more or less (and some apparently 
but very slightly) interested in the future of electric 
vehicle work, and comprising 30 members ; we have also 
some 180 supply authorities who officially cater for the 
charging of electric-vehicle batteries, together with a few 
garages which undertake similar work. 

We have also the increasing goodwill represented by 
public appreciation of the merits of the electric vehicle, 
which should, in the ordinary course of events, lead to a 
great expansion in its use after the war. On the other 
hand, it is pertinent to ask whether, in the event of greatly 
increased business arising, our electric vehicle manufac- 
turing resources are likely to be in any way adequate to 
meet the requirements on a price and _time-of-delivery 
basis. 

British electric vehicle makers are few in number— 
say half-a-dozen at most ; and while this number of factories 
organised for the production on a large scale of standard 
vehicles would probably be the best commercial solution of 
the vehicle supply problem, there is no present indication 
of such conditions, and, so far as one can see, no probability 
of the home manufacturer meeting the situation. 

And failing him, we shall presumably have recourse to 
imported American vehicles as in the past, /f they are pro- 
curable and if our fiscal arrangements allow of their im- 
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portation at a price which will compete with the home-grown 
petrol variety, which is at least a matter for speculation. 
The American manufacturers may themselves be too fully 
occupied at home on the resumption of normal business, 
and even before that time if a considerable commandeering 
of petrol vehicles takes place, while even if it were possible 
as an alternative for them to organise factories here after 
the war, despite their proverbial hustle, their products 
might arrive somewhat late in the day. 

Then, again, given a considerable increase of vehicle 
users we shall inevitably be up against the garage and 
charging questions, which more or less hang together, and 
may become acute in the more rapidly developed areas. 

This is a branch of the vehicle movement which, so far, 
appears to have yielded nothing to the enticement of pros- 
pective business, though it is obvious that electric veliicles 
without adequate public charging and repair facilities will 
be at a discount for many possible users. No doubt the 
Electric Vehicle Committee is fully alive to these matters, 
though the actual position of affairs is by no means clear, 
and it may be that representation on the Committee does 
not necessarily imply co-operation in its work, where 
influential rival interests are threatened. 


By the adoption of the resolution 
introducing the system of voting by 
proxy, last week, the Institution of Elec- 
trical Engineers marked the proximate completion of 
another long stage in its progress towards increased efficiency 
and usefulness. The need for some means by which the 
provincial members could participate directly in the decision 
of important questions without attending general meetings 
in person has long been keenly felt, and became particularly 
conspicuous when the new Articles of Association were 
brought forward in 1911; in our issue of December &th of 
that year we suggested that some form of postal referendum. 
was desirable, but nothing was done in that direction beyond 
providing for the election of Council by postal ballot. 
However, the lively discussions which took place last year 
over the expulsion cf alien enemies from membership of the 
Institution brought the matter to a head, and the Council 
wisely decided to take the necessary steps towards removing 
the disability under which the vast majority of the members 
laboured. 

That a meeting of a few score of members should be 

charged with the responsibility of interpreting the wishes 
of some thousands of absent members was obviously a 
highly anomalous condition, and the system was liable not 
only to e.ror but also to abuse. As Mr. LI. B. Atkinson 
remarked in the discussion last week, up to the very last 
moment a determined and coherent group of 100 members 
could hive prevented the expulsion of alien enemies in 
defiance even of the expressed desire of the overwhelming 
majority. Mr. J. S. Highfield suggested that the Council, 
having been-elected by the members, ought to be charged 
with the whole responsibility of deciding such questions. We 
believe, however, that the Council as a whole has no desire 
to undertake this burden, The tendency of the age is 
emphatically away from autocracy and towards democracy : 
elected] representatives are expected not so much to act on 
their own discretion as to voice the desires of their con- 
stituents, and in the case of so widely dispersed a member- 
ship as that of the Institution it is obviously very difficult 
for the members of Council to keep themselves by their 
own efforts in close touch with the feeling of the general 
body of members. Hence some method of appealing 
directly to each-member was necessary. While the Council 
favoured the postal vote as the most satisfactory system, it 
was constrained by the provisions of the Companies Act to 
be content with voting by proxy ; we strongly sympathise 
with the views of those members who advocated the former, 
but in view of the statutory conditions there was no choice, 
and we believe the meeting acted wisely in accepting the 
proxy system, which had already been cordially approved of 
hy the Local Sections, in spite of its inherent disadvantages. 
In future the members, wherever they may be domiciled, 
will have the satisfaction of taking an active part in 
deciding all important questions of general policy. 


The I.E.E. 
Articles. 


ELECTRIC VEHICLE NOTES. 


A RESOLUTION recently passed by the American manu- 
facturers of electric vehicles, and referred to in our leader, 
embraces a proposal for co-operation between the. central- 
station interests, electrical vehicle, battery, and’ accessory 
manufacturers for the development of the electrie-vehicle 
business in the States. 

It sets forth that whereas a meeting of the ‘N E.L.A. 
central-station interests, in February’ last, expressed its 
confidence in the future of the electric vehicle movement, 
the manufacturers recommend that a combined fund be 
raised to defray the expenses of a competent mun. operating 
under N.E.L.A. headquarters, to visit central stations 
throughout the country, and secure their support for the 
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electric vehicle movement, and to inaugurate electric 


_ Vehicle bureaus. The man would represent both the 


central-station and manufacturers’ interests, and his 
expenses are estimated not to exceed $20,000 a year, towards 
which the manufacturers would contribute 75 per cent. and 
the stations the remainder, through the N.E.L.A. : 

It is consider2d that the arrangement should be for two 
years, in order to give the plan a thorough trial. It is 
further recommended that a booklet be prepared for distri- 
bution to central stations, dealing with methods of develop- 
ment now employed, plans for establishing electric vehicle 
bureaus, advertisements for local use, information as to 
charging apparatus with suggestions as to supplying outfits 
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to public and private garages on deferred payment, also as 
to local co-operation with dealers, and as to emergency 
charging at sub-stations. Other recommendations relate to 
the creation of electric vehicle departments ; the chai ting 
of towns, showing the situation of charging -stations : 
information as to battery exchange methods, and the adoption 
of uniform methods by garage men. 


Vol, 80. No. 2.061-May 25,1912] THE ELECTRICAL REVIEW. 


It is also recommended that the central stations be made 
familiar with the-value of electric vehicle charging as-an 
off-peak, long-hour, low-demand department of their busi- 
ness, with a view to rate revision. 

A recent issue of the Electrical World contained an 
interesting article on the well-known battery exchange 
system of the Hartford Electric Light Co. (U.S.A.). 
The incentive to establish the system arose from the 
apathy of local dealers in promoting electric vehicle 
business ; it consists in the customer purchasing from 
the company a truck without a battery, which latter 
is supplied by the company fully charged in return for a 
flat sum for service plus an amount for operation deter- 
mined on the mileage and size of the truck. 

From two to two and one-half minutes are usually 
required to exchange a battery at the station, which is less 
than the time required to replenish the petrol in a petrol 
truck. 

The batteries are charged during off-peak hours, and the 
~ exchanging” peaks occur between 6.45 and 8.30 a.m., 
and round about noon. 

Tt has been found that 1:4 batteries are needed per car, 
and 88 commercial trucks of various sizes are now operating 
under this scheme. 

In addition to the company’s own,exchange station, which 
is part of a sub-station, the service includes a garage owned 
by the Commercial Electric Garage Co., with whom an 
arrangement has been come to for garaging cars, repairs, 
re-charging, &c., from 11 pm. to 7 a.m. 

The garage company owns the building, but all the elec- 
trical equipment is owned and operated by the electric light 
company, whose employés undertake the repair work at night. 

Rates are divided into two classes, for cars merely 
exchanging batteries and for cars in which the batteries are 
charged in the truck at night, and the truck garaged by the 
Commercial Co.—the latter class of charge being lower, on 
the principle that a smaller number of batteries are required. 

Efforts are being made by the Electric Light Co. to 
introduce a mechanical maintenance~ contract system, under 
which, in the event of the customer paying more than the 
actual repair cost, 60 per cent. is returned to him, 20 per 
cent. going to the Electric Light Co., and, if the owner 
approves, 20 per cent. to the truck driver as a bonus; on 
the other hand, if repair costs exceed the contract fate, the 
customer agrees to refund 50 per cent. ‘ 

Only 15 of the 88 trucks are maintained on this plan, 
most owners believing that they can do better by under- 
taking maintenance themselves. Since the battery exchange 
system was stated in June, 1912, and to the end of January, 
1917, the total mileage has been over 2 millions. 

The average mileage per car per month has been 678 
(varying from 309 to 810). 

The total energy consumption to the end of January last 
was 2,252,162 Kw.-hours, averaging 1°12 KW.-hours per 
car-mile, with a maximum in the winter months (February, 
1916, 1°9 Kw.-hours). Ordinarily the rated ton-mile 
consumes about 1°3 KW.-hours. 

The energy used is measured by wattmeters, and includes 
all losses incurred in transformation and stepping down. 

The Edison batteries used in the exchange service at the 
end of the first 44 years represented 6,936 cells, and their 
service ‘was equivalent to 226,812 cell months. Only 
225 cells were returned for repairs, 51 being on account of 
leaks or broken seams, and the rest for other causes, such 
as failure to charge up or broken terminals. Our con- 
temporary says that, in spite of high first cost, electric 
vehicles have proved economical, and goes on to suggest 
that they would sell more rapidly if excess cost over that 
of the petrol vehicle could be distributed as an operating 
cost—which the battery service does in part. 

The largest electric vehicle garage in this country, which, 
curiously enough, is ran by the Hertford Street Motor Co., 
in London, houses 120 vehicles, and an important feature 
of its organi8ation is the “ battery interchange system,” in 
regard to-which we must refer readers to the interesting 
article in our issue of January 19th last, by Mr. R. 
Borlase Matthews. The methods adopted by this concern, 
as a result of 15 years’ experience, might well serve as a 
basis for the electric garages which will of necessity be 
established in the near future. 


In conclusion, it may be of some interest to draw 
attention to the recent decision of the Appeal Court, 
mentioned in our last issue, under which Mr. Elieson’s 
little electrically-propelled chair falls within the definition 
of a “ light locomotive,” necessitating both registration and 


‘the obtaining of a driver’s licence. 


Those who have seen the Elieson chair will realise the 
incongruity of the legal view, which, moreover, threatens to 
destroy a promising trade development in its initial stages, 
as well as to deprive our seaside and other health resorts of 
an additional means of recreation. 


HUSTLING AND TEAM WORK. 
By “TRAMP ROYAL.” 


As the liner enters New York harbour, the Englishman 
who crosses the Atlantic for the first time receives a gentle 
awakening from his dream of a.hustling America. The 
slow, deliberate manuer of examining him and his Customs 
declaration papers becomes quite irritating. _Ponderous 
ferry boats, ploughing the harbour waters in all directions 
and hooting continuously, give him the impression of some- 
thing old-fashioned, of the nature of sluggish amphibians. 
Even the “L”-Road and “Underground” only appear 
calmly active, rather than hustling. A series of annoying 
delays will make themselves felt until the new arrival has 
learnt something of the methods of our Yankee cousins. 
There will grow up within him, in the early days, contempt 
for the “ich ka bibble” attitude of the American, together 
with his boasts of “* getting a move on.” 

The fact is, when an American speaks of “ hustling,” he 
has a different conception from the Englishman as to the 
meaning of the word. As an interesting comparison, I 
should like to give just two experiences. 

When I arrived in the States for the first time, some 15 
years ago, I spent three days of office hours doing an 
English hustle along the length, and across from east to 
west, of Manhattan Island, in a weary, but interesting, 
search fer work. I interviewed managers and others at 
their dens in avenues, and in streets numbered from units 
to hundreds, and also outside amidst the upheaval of 
Broadway, which was having its boweis rearranged by 
means of noisy engines, banging rock drills, and energetic 
blasting charges. Eventually I found rest and quiet in a 
drawing office, where I could recuperate from the expendi- 
ture of three weeks’ energy in three days, and I felt very 
satisfied with the fruits of my hustle. 

The other experience was learnt some two years ago. A 
relative of mine, who had got the lay of American methods, 
completed some work at the San Francisco Exposition. He 
went to his “digs,” and slept in peace. Next morning, he 
sat at ease in his room, keeping the telephone at his side in 
constant employment. By lunch time he had fixed up 
work for 8 a.m. next day, and then strolled round to my 
bungalow. 

- To the American, the latter modus operandi is hustling, 
but to us it is laziness. We English seem to insist upon 
the difficult way of going about things; short, simple 
methods of working and learning: impress us as being quite 
immoral. Yet we talk of efficiency, and believe ‘* motion 
study ” worth adopting. 

In an office building, not so very far from Westminster 
Abbey, I was once told that my legs were young enough to 
climb the stairs instead of occupying space in one of the~ 
four lifts. Yet in America I know fellows who have been 
fined for using the stairs instead of the “ elevator,” and 
thus wasting energy which the firm was buying. Strenu- 
ousness calls for extra effort, while efficiency means the 
conservation of human energy. 

I am not endeavouring to prove here that the methods of 
our cousins across the pond are superior to ours, because I 
am not convinced that they are; but upon the issue of 
efficiency and team work [ am sure they score. Why, team 
work is almost unknown over here, and yet most engineers 
were sportsmen in their. early days. As I was a football 
player, I will now go to the football field for my analogy. 
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A man can get a considerable amount of exercise by hustling 
around the field from side to side in a futile attempt to 
keep to the ball. But that’s not football. 

I can close my eyes and see my old favourites of Aston 
Villa coming up the field with the ball. Centre passes to 
outside right, two opponents are negotiated, and the ball is 
dribbling in front of the inside left ; then over it swings to 
the inside right, and next second it is on the toe of the 
centre forward, and then—yes, goal! That’s team work. 
Every man in the place best suited to him, awaiting his turn, 
with energy in reserve and the interests of the whole team 
predominating over selfishness. 

That is team work in sport; in industry it is just the 
same ; and I have met it in America in the office and in 
the field. Every man at ease, but turning out his portion 
of work quickly and correctly. American industry is a big 
thing, and this espri/ de corps is not met with everywhere, 
but it is growing. 

All this sounds as though one man is to be capable of 
only one job ; but it must be recognised that, as a captain 
may find it necessary to change the position of a man 
during a match, so a captain of industry may find it to 
‘ advantage to vary a man’s employment; and the man 
should be equal to the occasion. ; 

We are learning many things during this war, and not 
least are those concerning efficiency—viz., that hurried 
action is not a substitute for speedf action; that speed 
and dexterity are based on habit, and that, in accordance 
with the Law of Diminishing Returns, long hours and 
overtime: defeat their own object. While one cubic yard 
per hour of excavation in a certain soil may be effi- 
cient, to increase the amount to three cubic yards: is 
strenuous, because, after an hour or so, the worker is 
exhausted. 

Who of my readers has not experienced waste of time in 
rectifying errors, such as in bedplate drillings, cable box 
borings, steel structural work misfits, or the like, caused 
through rush work in the drawing office or workshop ? 
System and time-saving devices are the safest roads to 
speeding-up. ‘* Haste makes waste.” 


SOME NOTES ON ELECTRIC FIRES. 


By G. W. STUBBINGS. 


ELecrric fires have formed the subject of a number of 
articles in the technical Press from time to time. The 
so-called efficiency of the radiator type has been, con- 
trasted with that of the convector, without, as far as 
can be discovered, any definition of efficiency having been 
formulated. The statement that, in a sense, all electric 
heaters have 100 per cent. efficiency, in that all the 
electrical energy absorbed is ultimately converted into 
heat, has been frequently referred to, sometimes with the 
apparent idea that it settled the question once for all, and 
by other writers with some degree of suspicion, as if it were 
only theoretically, and not practically and actually, true. 
It seems desirable, therefore, that a closer inquiry should 
be made asv to the way in which a_ heater of the radiator 
type is of superior efficacy to that of the convector, and 
a what constitutes this superiority of the one over the 
other. 

It may first be useful to interpret the statement that all 
electric heaters have 100 per cent. thermal efficiency. It 
should be noted that, although it- is stated that all the 
electrical energy is converted to heat, no mention is made of 
temperattire. The following is a practical illustration :— 
Suppose two heaters—one a radiator and the other a con- 
vector designed to be maintained at a temperature of 
10° C. above the surrounding atmosphere—be placed each 
in a,room of the same size and shape, and at the same 
temperature, having walls of the same material, and both 
being -hermetically sealed ;. the 100 per cent. efficiency 
principle states that, if the two heaters absorb equal 
amounts of electrical energy in equal times, the tempera- 
ture rise in the two rooms will be equal. This is 


accurately true, and, moreover, the temperature rise of the 
air of any room will be approximately the same whether it 
be warmed by either of the two heaters in question, provided 
conditions of ventilation be the same. _ It is, however, quite 
obvious that the convector, being at an excess temperature 
of only 10° C., would be a most unsatisfactory heater for 
an ordinary sitting room, although such a device might be 
suitable, or even essential, in a drying chamber for some. 
special process. 

The above considerations lead to the conclusion that the 
practical efficacy of an electric fire has very little to do 
with its thermal efficiency, and that the statement that all 
electric heaters have 100 per cent. efficiency is irrelevant. 
There is obviously another factor to be considered. The 
function of the ordinary fire is to warm the person sitting 
or standing near to it, and its practical efftcacy will be 
estimated by the ordinary person by the purely physiological 
effect of comfort and warmth, and not by a careful inspection 
of a delicate thermometer hung in the room. 

A person, or, indeed, any body, can be warmed in two 
ways. First, by contact with a hot body, and, secondly, 


_ by the absorption of radiant energy. The first method is 


obviously unsuitable to, the human person except by 
contact with warm air, when the process will be slow, 
unless the temperature of the air be fairly high. To 
maintain a high air temperature in an ordinary room in 
which proper provision is made for ventilation would be 
a very costly matter by electrical means. The second 
method is independent of the temperature of the air, as 
radiant energy—which, it should be remembered, is not 
heat—can pass freely through air without appreciably 
raising its temperature, and the process can be made as rapid 
as desired by increasing the absorption. These two con- 
siderations can be illustrated by the following examples :— 
It is a well-known fact that the sun can warm the human 
person in the winter to such an extent as to make a heavy 
overcoat uncomfortable, notwithstanding that the tempera- 
ture of the air may be in the neighbourhood of v° C. 
Again, a person coming from a very cold atmosphere, and 
in a thoroughly chilled condition, would, by remaining in a 
room at a temperature of 17° C., in time get warm, but 
would greatly miss the genial glow and ample radiation of 
a coal fire. 

It, therefore, appears that the time element enters into 
the consideration of what constitutes the practical efficiency- 
of an electric fire, and such efficiency could be roughly 
described as depending upon the time taken for a person 
coming throughly chilled from a cold atmosphere, to get 
comfortably warm by standing at a given distance from it. 
As has been pointed out, the process of warming by contact 
with slightly heated air is very slow. Cold people coming 
into a room choose a seat by the fire, and, when thoroughly 
warm, usually change to one further away from it. The 
type of electric fire that will satisfy the condition of rapidly 
warming a cold person will obviously be one of the radiator 
class, the radiant energy froni which may be rapidly 
absorbed by the cold person and converted into heat. The 
radiation from the convector at an excess temperature of 
10° C., referred to above, would be negligible, notwith- 
standing its 100 per cent. efficiency, and perfect suitability 
for some special purpose. 

It is also clear that an electric fire with exposed elements 
will give the greatest radiation. The old-fashioned lamp 
radiator, although primarily producing a large percentage of 
adiation, had an appreciable proportion of such radiation 
absorbed in the glass of the lamps, and converted into heat. 
A thoroughly efficacious radiator will, moreover, be as light 
as possible, for a bulky device, which is maintained at a 
moderately high temperature, is partly a convector, and 
therefore loses in practical efficiency.” In fine, it should be 
remembered that all the electrical energy that reappears 
directly as heat at a fairly low temperature is not usefully 
employed, as such heat can only be communicated to cold 
persons by convection and contact. 

The above notes, while not being so rigorously reasoned 
as to be worthy of being called scientific, yet may, it is’ 
hoped, assist in giving a rational explanation to what has 
always been known to, and appreciated by, practical men— 
the vast difference in the practical efficiencies of electric 
heaters of the radiator and convector types. 
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FACTORY REPAIRS AND “RENEWALS IN 
WAR TIME. 


[FROM A LEGAL CONTRIBUTOR. ] 


Wuat is the present position of those who are under 
covenant to repair factory and other premises which they 
hold on lease ? 

This is a question which must.of necessity give some 
anxiety to tenants who desire to carry out their legal 
obligations. _ No doubt many landlords are ready and 
willing to make due allowance for the difficulties of the 
times, but others may not be so complacent. The matter, 
too, must sometimes be regarded from the landlord’s point 
of view. Some tenants are in possession under agreements 
entered into before the war. They are paying rent at 
pre-war rates, and by no possibility can the landlord 
increase the rent ; yet he must pay his income-tax at war 
rates. It is notorious that, owing to necessary stagnation 
in the building trade, house property has materially 
increased in value. Must the landlord stand aside while 
the tenant, who is paying a low rent, is allowing the 
premises to go to rack and ruin—pleading, as an excuse, 
lack of labour and expense of materials ? 

As the war goes on the cost of labour, and therefore the 
cost of repairs and renewals, will in all probability increase. 
The tenant, therefore, who is subject to a repairing 
covenant may do well to obey the homely maxim that “a 
stitch in time saves nine,” 

Repairing covenants, of course, vary considerably. Some 
are. much more onerous than others. It is proposed to 
discuss the average covenant. 4 

Take the case of a mill or factory which, when let 10 
years ago for. a period of 14 years, had already been built 
50 years. Assume that the tenant was put under coyenant 
to *“ well and substantially repair, paint, glaze, cleanse, and 
keep in thorough repair and good condition all the said 
premises thereby dismissed,” and so yield them up at the 
end of the term. This mass of legal verbiage comes to 
this. The tenant must repair the premises. What does 
the word “ repair” really mean ? ‘ 

It is plain, at the outset, that before considering the 
amount of repair which the tenant must effect, the standard 
of excellence must be ascertained. It is one thing to keep 
a brand new building iw repair; it is another to repair 
premises which have been in existence 50 years. Time and 
the elements have operated upon all the perishable parts of 
the structure. Every particle of wood may have become 
rotten. Must the tenant replace every joist and every floor, 
and so—in effect, give the landlord a new building’? 

One rule has been firmly established—namely, that, where 

a house as a whole, or the subject matter of the covenant as 
a whole, has by lapse of time fallen into such a condition 
that it is necessary to rebuild it, the covenant to repair does 
not apply. 
_ To take a fanciful illustration: Oliver Wendell Holmes, 
in his poem called “The One-Hoss Shay,” describes how a 
certain vicar, in building a shay, decided to so construct it 
that no one part should perish before another. - All the 
wearing parts were so’proportioned that the whole erection 
should come to an end at once. 
driven in fine weather and wet by the vicar and his descen- 
dants through certain centuries, the shay suddenly col- 
lapsed in a heap on the road. It. ceased all at once to exist 
as a shay. Had its then owner been under covenant to 
repair it, he would not (according to the above principle) 
have been bound to rebuild it. So in the case of a house 
or factory—if, say, the whole interior woodwork, after the 
lapse of time, were to suddenly collapse, so as to leave 
nothing but the four external walls standing, the house 
could not be said to exist as a house, and the tenant would 
not be liable to rebuild. Similarly, if all the walls were to 
suddenly collapse, so as to leave nothing but a heap of 
ruins, the liability of the tenant would be at an end. 

But short of giving the landlord a new house, the tenant 
must repair and renew individual parts which give out 
owing to the lapse of time—it being a question of degree 
whether the failure is so extensive as to really necessitate a 
complete rebuilding. 


In the result, having been. 


The law was laid down very clearly by the Court of 
Appeal in Lurcott 7. Wakeley & Wheeler (1911) 1 K.B. 
905. There a wall forming part of a house 200 years old 
became so dangerous, that it was pulled down in compliance 
with an order of the London County Council. It was taken 
down and rebuilt in accordance with modern requirements. 
The condition was caused by old age, and the wall could 
not have been repaired without rebuilding it. The tenant 
contended (1) that he was not bound to give the landlord 
a new wall ; (2) that the.damage having been occasioned by 
the age of the premises, he was not liable. ‘The Court held 
him liable. = * 

The Master of the Rolls said :—* Given an old house 
which in the course of the term, thongh still a habitable 
house, is rendered worse by mere lapse of time and the 
effects of wind and-weather, then the loss falls on the land- 
lord. [But] (at page 914) if a tenant under a 
repairing lease finds that a floor has become so rotten that it 
cannot be patched up; that it is in such a condition that 
itcannot bear the weight of human beings or of furniture upon 
it, can it be said that the tenant is exempt from the liability 
of replacing that floor, and repairing it in the only way in 
which it can be repaired, in order to make the house 
habitable, merely because the state of the floor is due to 
time and the elements? I am unable to follow the argu- 
ment. In such a case it is the duty of the tenant, 
if he cannot patch up the floor so as to make it a floor, to 
replace that which is no longer a floor by something which 
is a floor.” 

Lord Justice Fletcher Moulton said (at page 916) : 
“We must bear in mind that, while the age and nature of 
the building can qualify the meaning of the covenant [to 
keep in good condition], they can never relieve the lessee 
from his obligation. If he chooses to undertake to, keep in 
good condition an old house he is bound to do it, whatever 
be the means necessary for him to employ in so doing.” 
He emphasised the fact that the covenant extended not only 
to repair but to keeping in good condition, and said :— 
“Suppose the case of a ship. A man who covenants to 
keep the Mauretania in good condition must, of course, 
keep her in the perfection of condition by reason of the fact 
that she is a vessel of her class and new. Suppose a man 
covenants for a year to keep in good condition a tramp that 
has been at sea for 15 years, he must perform the covenant 
just as-much as the man who covenanted to keep the 
Mauretania in good condition, But the keeping in good 
condition in the second case will mean something very 
different from that which it meant in the former case ; it 
will mean in good condition for a vessel of that age and 
nature.” 

Applying these principles, the following propositions may 


be advanced :— 


1. If a floor gives out it must be replaced. 

2. If the window frames become so rotten that they will 
no longer hold panes of glass, they must be replaced ; but 
if the frames were originally of deal, the tenant need not 
replace them with oak. 

3. If an outside wall perishes through lack of pointing, 
&e., it must be rebuilt—if it cannot be repaired. 

Finally, it should be noted that if the tenant, in carrying 
out his repairs, gives the landlord the benefit of the methods 
of 1917 as against those of 20 years ago, that is the land- 
lord’s advantage. The tenant can make no claim upon 
him. For instance, if he were to build a pillar of reinforced 
concrete, instead of brick, he could not recover the extra 
cost. 


The German Electricity Supply Federation.—The 
second general meeting took place recently in Berlin of the Federa- 
tion of Electricity Supply Undertakings, which was founded about 
a year ago to represent the economic interests of company-owned 
and other privately-owned supply works. It was reported that in 
the meantime the membership had increased, and now comprised 
all the works of any importance, the invested capital represented 
by the constituents being £125,000,000. Among the subjects Uis- 
cussed was the question as to how to transfer to consumers the 
financial. burden arising from the introduction of a tax on the sales 
of coal at the pit mouth, and the problem of charges for supply of 
energy. It was mentioned that production and working costs in 
general of supply works had advanced through the war to such an 
extent that ways and means must be devised for obtaining com- 
pensation. 
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THE DETERMINATION OF THE SEQUENCE 
OF PHASES FROM WATTMETER 
READINGS. 


By DR. GISBERT KAPP. 


(From the Journal of the INSTITUTION OF ELECTRICAL ENGINEERS, 
Abstract.) 


THE so-called “two wattmeter method” of measuring the power 
flowing through a three-phase line may be used to determine the 
power factor according to the well-known formula 


cos = (1 + — r + 7”) 


where + is the ratio between the two readings. This ratio has to 
be determined by dividing the smaller reading by the larger, and 
the power factor may then be read off from a chart such as is used 
in every test-room. The samechart may be used if the two readings 
are obtained by the well-known modification of the “two watt- 
meter method” where both readings are taken on the same 
wattmeter by using a change-over switch for the pressure circuit 
of the wattmeter. 

The chart tells us what the power factor is, but nothing more. 
It does not tell us whether the current is leading or lagging, nor 
the sequence of phases. This can only be found if we know, not 
only the ratio of the two readings, but also their signs as déter- 
mined by the sequence of phases. Before we can tell whether any 
particular power factor read off on the chart means a lagging or a 


leading current, we must know the sequence in which the phases . 


follow each other. 

By tracing back the circuit to the generator it is possible to 
interpret the chart reading as regards the sign of the phase angle : 
positive for a lagging and negative for a leading current. But it 
is not always convenient, and is frequently impossible, to trace the 
circuit back from the point where the power measurement is made 
to the: generator. There may be a distance of miles between the 
two points, and there may be various transformations within that 
distance. In such cases some other method purely local must be 
employed. 

The following method is quite practicable : it does not interfere 
with the power supply to the loud, and the additional cost is 


Fig. 1. 


confined to the provision of a paper condenser of a few microfarads 
capacity. The arrangentent of apparatus is shown in fig. 1. Ww is 
the wattmeter as ordinarily used, s is the change-over switch, also 
as ordinarily used, and’ kK is a condenser which can be short- 
circuited by inserting the plug G@. When the plug is inserted the 
sum of the wattmeter readings gives in the usual way the total 
power. If the plug is withdrawn, the condenser is in series with 


the pressure coil of the wattmeter, and the current through this . 


coil is slightly advanced, as compared with the usual test. The 
two readings will, therefore, be different from those obtained with 
the condenser short-circuited, and by analysing the two sets of 
readings it is possible to determine whether the sequence of phases 
is A~-B—C or C—B—A, and also whether the current supplied to 
the load is lagging or leading. 

If P, and Pp, are the wattmeter readings when the switch is con- 
nected to c and B respectively, and P’c, P’, the corresponding 
readings when the plug is withdrawn, the following table 
applies :— 


Readings taken in 


| 
the usual way give P.>P, P,>P: 
If readings taken | 
with condenser | 
Then sequence is... | A—B—C , C--B—A  A—B—C ' C—B—A 
And current lags leads leads lags 


In using this table, care must be taken to insert the powers with 
their proper sign; thus if Py is numerically smaller than p’,, but 
the latter is negative whilst P, is positive, then P’, must be con- 
sidered to be smaller than Py. 

The same table may be used if the measurement is made by two 
wattmeters in the usual way. In this case the free terminals of 
the pressure coils must be connected through condenser and plug 
to the phase line labelled A, and the wattmeter must .be inserted 
into the phase lines labelled 8 and c. . 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS, 


ANNUAL GENERAL MEETING. 


On Thursday last week, at the Institution of Civil Engineers, 
the annual general meeting of the Institution of Electrical 
Engineers was held, the President, Mr. C, P. Sparks, in the 
chair. 

At the outset, after announcing the result of the election 
of Council, the President proposed that a telegram of 
congratulation should be addressed to the American Institute 
of Electrical Engineers on the entry of the United States 
into the war. In seconding the resolution, Mr. C. H. Worp- 
INGHAM, President-Elect, said that many industrial Americans 
had long wished to take part in the war, and these two great 
nations, after purging themselves of the foul cancer of Ger- 
man influence, might some day form part of a great federa- 
tion. The proposal was unanimously agreed to. : 

Moving the adoption of the report, the PRESIDENT drew 
attention to the account of the doings of the Council and 
Committees, which were now set out for the information of 
the members. Students’ premiums had not been awarded 
during the past year, but were being accumulated so that at 
the end of the war those who were now on war service would 
be able to share in them. With regard to street lighting, 
it was impossible to arrive at a unanimous-decision, but the 
majority report would be published in order to place valu- 
able data at the disposal of the members. 

Mr. C. H. WorpbiInGHAM seconded the adoption of the 
Report, which was agreed to nem. con. 

The Hon: Treasurer (Mr. J. E. Krnassury), in briefly pre- 
senting the Accounts, pointed out that the previous year’s 
results were printed in the margins of the pages, as suggested 
at the last annual meeting. The President congratulated the 
Institution on having attained the largest ‘surplus on record, 
for which special thanks were due to the Finance Com- 
mittee and the Secretary, and the accounts were adopted 
unanimously. 

Votes of thanks were awarded to the Hon. Secretaries of 
Local Sections, the Hon. Treasurer, Solicitors, and Auditors. 

A special general-meeting followed for the consideration 
of a resolution altering the Articles of Association, in order 
to enable members who were unable to be present at annual 
or- special general meetings to record their votes by proxy, 
in accordance with the practice of limited companies. 

In moving the resolution, the PRESIDENT stated that the 
question arose out of the proceedings in connection with the 
alien enemy members last year. At the suggestion of the 
Manchester Local Section, a committee was appointed to con- 
sider the matter, and decided in favour of the proxy system. 
In order to safeguard its operation, when a controversial 
question was under discussion meetings would be held at 
local centres in advance, at which the matter would be fully 
explained to the members, so that they could decide how to 
make use of their proxies. Several suggestions for other 
alterations of the Articles had been received, but the Presi- 
dent thought it would be better first to amend the constitu- 
tion of the Society; his successor could then proceed with 
further alterations on the new basis. 

Seconding the resolution, Mr. WorDINGHAM stated that he 
held the strongest possible views on the necessity of enabling 
all the members to express their opinions; it was absurd 
that a small meeting should make fundamental changes in 
their constitution. In future, any alterations in the Articles 
would be made by the whole body of Corporate Members. 

Mr. A. A. CamMpBELL SWINTON pointed out the differences 
between the Institution and limited companies; and expressed 
preference for voting by post, regarding the proxy system 
as a most dangerous suggestion. 

The PresipENnT replied that while the Committee preferred 
the postal vote, it was not possible under the Companies Act 
to make that system effective; hence they had no option but 
to adopt the proxy system, of which, he believed, the Local 
Sections fully approved. 

Mr. J. S. HiGHFIELD agreed with Mr. Campbell Swinton, 
holding that the proxy system was undignified, and that as 
every possible provision had been made for electing a repre- 
sentative Council, the whole responsibility for decisions should 
be placed upon it. 

Further discussion followed, in which Mr. A. M. Taytor, 
Mr. Iu. B. Atkinson, Mr. C. A. Baker, and other members 
took part. 

At the invitation of the President, Mr. J. H. Croraimr and 
Mr. R. A. Cuartock expressed the desire of the provincial 
members to take a more active part in the proceedings of 
the Institution, and to have the power of voting, though 
unable to be present at general meetings. Mr. WorRDINGHAM 
and Mr. E. T. Wi.1aMs further emphasised the necessity of 
complying with the earnest desire of the country members 
to secure a voice in the proceedings, and the resolution was 
carried by 28 votes to 4. 

A special general meeting will be held on June 14th, at 6 
p.m., at the temporary offices of the Institution, to confirm”: 
the resolution. 
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NEW ELECTRICAL DEVICES, 
- AND PLANT, 
Readers are invited to submit particulars of new or improved 


devices and apparatus, which will be published if considered of 
sufficient interest. 


FITTINGS, 


Electric Power in a Cotton Mill. 


The Dunlop Tyre Co. have erected a factory—the D.R. Cotton 
Mills—at Rochdale for the purpose of manufacturing their motor- 
tire fabric direct from the raw material, and have equipped it on 
the most up-to-date lines, with, of course, electric power trans- 
mission. The works are divided into two sections, one making the 
yarn from the cotton, and the other manufacturing the. fabric 
trom the yarn; they occupy an area of 33,000.sq. yards, and are 
driven by Witton motors aggregating 2,500 H.P., while the lighting 


Fig. 1.—Moror CorRIDOR, SHOWING WITTON Morors WITH 
CHAIN. DRIVE. 


is effected by about 1,360 Osram lamps with an average of 40 c.P. 
each. Electrical energy is supplied by the Rochdale Corporation 
at 6,000 volts, three-phase, and is distributed through the works at 
400 volts for power and 200 volts for lighting. Isolated machines 
are driven by separate motors, but where large numbers of 
machines have to be driven in the same room the group system is 
employed. In most cases the semi-enclosed type of induction 
motor has been installed, but wherever possible the motors driving 
groups of machines are housed in special motor-corridors running 


2.—Groups MACHINES DRIVEN BY TWO 10-H.P. 
WITTON Motors. 


parallel with the length of the room, as shown in fig. 1, chains 
being employed for driving the shafting ; the motors are started 
with auto-transformer starters or rotor starters, according to 
circumstances. The largest motors are of 150 H.P. 

Every opportunity is taken of reducing labour costs by the use 
of electric power. The bales of raw cotton and the finished goods 
are handled by 7-cwt. electric hoists driven by 6-H.P. motors ; the 
hopper feeders are also driven by 6-H.P. Witton motors, and the 
broken cotton is conveyed to the next machine by.a current of air 
produced by a 6-H.P. electric fan. .The bale-breakers are driven by 
20-H.P. motors.. In one of the corridors are jnstalled two 150-H.P., 


four 40-H.P., and two 20-H.P. Witton motors, driving the groups of 
carding machines, stubbing, intermediate, roving and ring spinning 
frames, &c. The humidifiers are separately driven by 6-H.P. motors, 


rh the fabric-stretching and examining machine by a 20-H.P 
motor. 

The whole of the eléctrical plant, lamps, cables, &c., was sup- 
plied by the GENERAL ELEcTRIC Co., Ltp., of Witton, Birming- 
ham, through their local office at. Victoria Bridge, Manchester. 


A Novel Primary Cell. 


We have received from Mr. J. W. WARR, of 100, Prescot Road, 
St. Helens, Lancs., a sample of his new primary cell, to which 
provisional protection has been accorded by the Patent Office. 
The cell will be made in three sizes: No. 1, lj in. diam.; No. 2, 
2in. diam. ; and No. 3, 24 in. dia.—all 5} in. high. 

In this particular sample, which is No. 1 size, and a modification 
of the Leclanché cell, the active material and depolariser are 
packed in a dry state, under heavy pressure, round the central 
electrode, with a perforated electrode outside. The cell has a very 
low internal resistance and high capacity. To make the cell active 
it is only necessary to stand it in a glass or earthenware jar (the 
familiar Leclanché glass jar or an ordinary jam-pot will do) and 
add water up to fin. from the black varnish round the top. 
Within a few minutes the cell is ready for use, and after a few 
hours the short-circuit current will be between 12 and 16 amperes. 
. The active material, depolariser, and zinc have been proportioned 
so that exhaustion of all three is nearly simultaneous ; but if there 
is further life in the zinc, the cell can be revived by standing it in 
a solution of sal-ammoniac. There is no crystallisation on the zinc 
of a cell that has been in use many months. 

In order to prevent a humid atmosphere from attacking the 
absorbent medium and tending to make the cell active, a perforated 
celluloid separator is interposed. This makes the cell keep indefi- 
nitely in stock, and will be found most effective for cells required 
for export. A glass jar will, of course, be supplied with the cell 
when required. The E.M.F. is 1°5 volts. The same principle is 
adopted for bichromate cells (over 2 volts), Daniel cell (9 volt), 
and Lalande (1°4 volts). 

The Leclanché type is the one that will be most used for signal- 
ling work, and in particular it will be found especially useful in 
indicating the height of water, or giving an alarm when water 
reaches a certain height in sump-holes in collieries, basements, 
trenches, and excavations. For ships’ holds, or where there is 
likely to be flooding in ships’ bottoms, it will be found useful. 

After the cell has been lifted out of water, in a few minutes it 
.will be found to be inactive; on the other hand, if it comes in 
contact with water it will become active. 

The inventor points out that by consolidating the active salts, 

depolarising and conducting material, and electrodes into one unit, 
and placing the whole in water, greater utility of materials, higher 
efficiency, and low internal resistance are obtained. The stocking 
of chemicals, porous pots, zincs, &c., is unnecessary. 
Another type of cell is being made to be used in place of the dry 
cell. After immersing in water, the cell will hold sufficient 
moisture to keep it active over long periods, and this can be 
repeated until the cell is éxhausted. 

Arrangements are being made for manufacturing the cell, but 
communications for the. present should be sent to Mr. Warr. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's nnme and address in our possession. 


Wiring with Tough Rubber Compound ‘Cables. 


Writing under the above heading, in your last issue, Mr. W. 
Ellerd-Styles wrongly assumes that the ‘Consumers’ Engineer” 
writes from a “dug-out,” whereas his vantage point is a conning 
tower, from which he surveys the efforts of many good, very good, 
excellent, and other electrical contractors, and his responsibility 
does not finish with that of the contractor, but continues until the 
new method of to-day becomes old, reveals its defects, and gives 
place to the new mrethods of to-morrow. His claim to a wider 
perspective is easily established, both with regard to latitude and 
longitude, as he was remedying defects on new methods a decade 
before your contributor claims to have entered the electrical arena ; 
and his range extends from pole to pole. 

It can very well be left to your readers to decide for themselves 
what is meant by the terms “water-tight” and “ water-proof,” 
and also whether work so specified should not be done in a per- 
manent manner. Your contributor uses both terms on page 452 
of your issue of April 27th when he said :—‘ The writer favours 
the use of flat section cable when the system is not required to be 
water-tight. A water-proof system is obtainable by using 
ordinary screwed surface boxes and outlets, as made for }-in. 
conduits, adapted by the employment of externally screwed grip 
nipples. The circular section multicore cable is used, and stout 
rubber rings effectively bind the cables in the nipples.” 

Do Mr. W. Ellerd-Styles, “Another Member, c.,’ and the 
Editors still contend that when a water-tight system is required, nd 
attempt is made to provide a permanent job? The only meaning 
that can be applied to the word “ water-tight,” is that associated 
with water-tight bulkhead, water-tight door, water-tight joint, &c. 
If the word was wrongly used by your contributor, surely it is 
easier and far more graceful for him to admit it, than to waste the 
time of your readers in trying to defend a position which is 
untenable, 
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If his real object is to ‘‘ obtain a very cheap and reliable method 
of wiring which would rapidly popularise the use of electricity in 
directions at present monopolised by ‘penny slot meters,” then 
the thing to aim at is to interest the “supply authorities’ repre- 
sentatives,” and not abuse them. Concerted action is necessary if 
progress is to be achieved in this direction, and any project on these 
lines will benefit by the inclusion, amongst its promoters, of all 
those whose experience and judgment entitles them to be 
contemporaries in a similar capacity to 

Consumers’ Engineer. 

| We did not “ contend.” anything ; our comment was intended 
to confine the discussion to the legitimate channel, for too much 
emphasis has been laid upon the word “ permanent,” which was 
not used by the author of the article. Personally, with an experi- 
ence which rivals that of our correspondent in length, if not in 
breadth, we are of opinion that no wiring system ever was, or ever 
will be, “permanently waterproof.” What the wireman should 
aim at is to do his work so that it will remain waterproof as long 
as possible.—Ebs. Exec. REV. 


LEGAL. 


JOHN WALSH, LTD., r. WEBSTER. 


THIs action, which was brought by John Walsh, Ltd., of Sheffield, 
to recover money alleged to be due for electrically fitting the 
defendant's house, came before Justices Rowlatt and Shearman, 
on May 17th, on a motion by the plaintiffs to set aside an award 
made by Mr. Wm. Bradley Wvodhouse. 

Mr. Hume WILuIAMs, K.C., in opening the case for the 
appellants, said that the appeal arose out of the interpretation of 
the law by the arbitrator, he having come to the conclusion that 
if the contract was not completed, the defendant was at liberty 
to repudiate it in its entirety. Mr. Webster, a solicitor, was 
desirous of having an electric light installation put into his private 
house, and a contract was entered into between him and John 
Walsh, Ltd., on March 2nd, 1915, under which the appellant 
company were to do the work fora total sum of £888. It was, 
said counsel, a lump sum contract. The defendant alleged that 
the work was done improperly, and was incomplete. Messrs. 
Walsh brought an action to recover the amount of the contract 
price, and the matter was referred by Master Bonner to Mr. 
Woodhouse, as arbitrator. The arbitrator gave his award on 
October 25th, 1916, in which he stated that, in his opinion, the 
work under the contract was unfinished and incomplete, and 
in certain particulars insufficfent and unsatisfactory, and not in 
accordance with the specification ; and that being so, the defendant 
ought not to be required to accept it. If, however, the defendant 
were to accept it in its then condition, the arbitrator was of 
opinion that £50 would be a reasonable sum to be allowed from 
the total sum to make it complete and satisfactory. The defendant 
thereupon intimated that he would not accept, and called upon 
the plaintiffs to take away the installation they had put up, and to 
pay for the damage done to his house. Counsel submitted that 
the defendant was not entitled to repudiate the contract. 
He could only do that where the contractors had failed to do a 
substantial part of the work, or had neglected it to such an extent 
that it could be said there was nothing like a fair execution of the 
contract. That was not the case here, as the arbitrator had found 
that there was only a failure as to a small part, which £50 would 
put right. Under those circumstances, he submitted, Mr. Webster . 
was not entitled to repudiate the whole contract. 

Mr. GREER, representing the respondent, said the real issue 
between the parties, when before the arbitrator, was that the con- 
tractor was suing too soon for his money, especially when the 
employer was ready and willing at that time that he should com- 
plete the work. Mr. Webster was at first quite willing that Messrs. 
Walsh should finish their contract. 

Mr. Justice RowLATT, in giving judgment, said the real 
question was, what was the meaning of the words unfinished and 
incomplete in the award? They felt they did not know one way or 
another. It was, of course, possible that £50 might put the whole 
thing right ; but,.on the other hand, something vital to the instal- 
lation might be missing, or it might only be bad workmanship. 
The arbitrator had, however, not told them, and therefore the 
award must go back to him to state whether the installation was 
still incomplete in the sense that some substantial part had not 

been done, or whether it was only incomplete in the sense that 
some of the work was badly done. 

Mr. JUSTICE SHEARMAN concurred, and the matter was referred 
back accordingly, the costs of the application being reserved. 


ELLIS BIRKETT. 


ACCORDING to the Essex Weekly News, the hearing of the action in 
which Montague August Ellis, manufacturer of refrigerating 
machinery, Southend, and H. H. J. Ellis, his son, claimed £100 
damages from Robert Birkett, electrical engineer to the Southend 
Corporation, for alleged breach of an indenture of apprenticeship, 
was resumed last week at the Southend County Court. The jury 
found for plaintiffs in the action, awarding £50 to the father and 
£25 to theson. They also found for Mr. Birkett for £50 in the 
cross action, the Judge having advised them that there was no 
defence to this claim. the contract not having been cancelled. 
Judgment was given in accordance with the jury’s findings. 


LoNDON ELECTRIC RAILWAYS. 
CoMPULSORY ACQUISITION OF WESTMINSTER PROPERTY. 


ARBITRATORS having failed to agree, Mr. A. Virgoe Buckland, 
F.S.L., as Umpire, sat at the Surveyors’ Institution to hear a claim 
for compensation; payable by the London Electric Railways Co, to 
the trustees of Mr. John Smith, in respect of certain property 
situate near Victoria Street, Westminster, on the exercise by the 
Railway Co. of their compulsory powers. The property consists of 
Nos. 29 and 31, The Broadway, which is leasehold, and of freehold 
land in Maundy Place. 

Mr. Eustace Hills was counsel for the claimants, while Mr. 
Szlumper appeared for the Electric Railways Co. 

The hearing of the claim was concluded, and the Umpire will 
announce his decision in due course. 


THE BoscH MAGNETO PATENTS, 


BerorE the Controller of Patents, Mr. Temple Franks and Sir 
Cornelius Dalton, the Chesham Supply Co., Ltd., applied in the 
Patents Court on Friday for licence to use 11 German Bosch 
patents for magnetos :—23,132 of 1905, 24,288 of 1907, 25,855 of 
1908, 24,686, 24,687, and 27,168 of 1910, 8,224, 25,880, 26,928, and 
28,518 of 1911, and 4,692 of 1913. 

Mr. W. P. Carpmael appeared for the applicants. 

Mr. O. Imray, for the patentee, opposed the application. He 
stated that the patents had been worked in this country by the 
Bosch Magneto Co., Ltd., of Tottenham Court Road, where a sale 
of the goodwill, the very large premises, and thé effects had this 
week been effected to Messrs. Vickers, Sons, & Maxim, who were 
going to carry on the business through the Wolseley Car Co. He 
thought the hearing should be adjourned to give Vickers, Sons, and 
Maxim the opportunity to attend. The Controller of the Bosch 
Magneto Co. had just written him that. he himself did not need to 
be represented at the hearing. 

The CONTROLLER OF PATENTS observed that the sale of the 
Bosch Magneto Co.’s premises and goodwill was made explicitly 
without the patents. 

Mr. Imray replied that he believed that was in order that the 
purchaser might apply for a licence in the Patents Court. He 
suggested that Messrs. Vickers, Sons & Maxim should have a prior 
claim, as they had bought the goodwill. 

The CONTROLLER said that Vickers, Sons & Maxims’ chance of 
getting a licence would not be imperilled. 

Mr. Imray explained that he was not acting for Messrs. Vickers, 
Sons, & Maxim, and the Bosch Magneto Co. was not. in a position 
to transfer the patents, because all the patents stood in the name 
of the German Bosch. 

Presenting the application, Mr. CARPMAEL said the company was 
all-British, and gave financial support to the various cab com- 
panies, including Unic Motors, Ltd. .The firm also had a manu- 
facturing branch at King’s Cross, known as Motormeters, which 
would manutacture the magnetos. Theenemy Bosch company held 
an extraordinary number of patents, about 100, he gathered. 

Evidence was then called. Mr. P. C. MIDDLETON, applicants’ 
managing director, reported that their capital was £500,000— 
250,000 preference and 50,000 ordinary. At the present moment 
they were making aeroplane parts. Before the war Messrs. Bosch 
and Co. supplied 90 per cent. of the magnetos in the British trade. 
The applicant’s private demand before the war was 2,500 a year. 
They wanted them for the Unic taxicabs, of which there were 
4,000 on the streets at the present moment, and they proposed to 
put up works to manufacture the magnetos. A great many of the 
Bosch patents were really patents of.ideas of Richard, the inventor 
of the Unic cars, and the ideas were Richard’s in the magneto 
the applicants wished to use. They proposed to pay a royalty of 
5s. or 5 per cent. on each magneto made. They would not use all 
the patents. They might use only one contact breaker. The 
armature was not covered by the patents. In his opinion, there 
was no patent in it that was not used nearly 30 years ago in some 
instrument or‘other. It was the combination that seemed to supply 
“new matter.” The thing that frightened the manufacturers of 
this country was that there was no protection for the manu- 
facturer. 

Mr. JAMES ARTHUR LINNEY, manager of Motormeters, said 
they had 40,000 sq. ft. of site available, which could be added to, 
and upon this they intended to put up buildings for making 
magnetos. They would also erect automatic machinery. After 
the war, millions of magnetos would be wanted in this country, 
And at least a dozen respectable firms could find a ready sale for a 
good magneto. The applicants, in the meantime, had to face the 
scarcity of machinery and get in jigs and -tools necessary to turn 
out the magnetos at low prices. His instructions were to make 
preparations to meet a demand for 2,500 magnetos, to start with. 
At present, the Army, Navy, and Air Services were claiming every 
available magneto. There was an enormous demand for the public 
services. 

The CoNTROLLER: But not for the service of the public? We 
have to make that distinction. 

Mr. LInNeEY said they did not propose to meet the public 
demand immediately. The authorities had advised them to ask 
-for these patents, since they were applying for contracts, and 
promised, in that case, to give them permits to get machinery. 

In concluding the hearing, the CONTROLLER announced that a 
case had been made out for granting the licence. 

Mr. CARPMAEL remarked that when the war began the Bosch 
Co. set up a factory in Springfield, U.S.A., and these magnetos had 
been imported from America since then. 

The CONTROLLER went on to say that the Court had been some- 
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what surprised that other applications for licences to use these 
patents had not been forthcoming during the three years of the 
If other applicants came forward it might be that the Court 


war. 
No doubt 


would have to go into the question of royalty again. 
there would be other applicants. 


WAR ITEMS. 


Engineering Industry After the War.—We have received 
irom the London Association of Foremen Engineers a report 
of a debate which was opened in October, resumed in Nov- 
ember, and concluded in January, on ‘‘ The Position of the 
iingineering Industry After the War.” 


Lighting Economy at Copenhagen.—Reuter’s agent at 
Copenhagen, quoting the Berlingske Tidende, states that 
owing to the reduction of electric light to a minimum in the 
Copenhagen theatres, Herr Max Reinhardt’s company has 
ziven up its intended visit, although all arrangements had 
heen made for it. 

To be Wound Up.—The Board of Trade hfs ordered the 
following company to be wound up under the Trading with 
the Enemy Amendment Act :— 

Cedes Electric Traction, Ltd., 112, Great Portland Street, 
|.ondon, W.1, manufacturers of motor vehicles. Controller : 
H. E. Burgess, Official Receiver in Companies’ Liquidation, 
33, Carey Street, W.C. 2. 

Coal and Metals: Enemy Shortage.—Reuter’s correspon- 
dent at Zurich states that owing to lack of coal the Stuttgart 
Gasworks have shut off the supply from 1 p.m. to 6.30 p.m., 
and from 8.30 p.m. to 5 a.m. This restriction of gas to 10 
hours a day is a catastrophe to many factories using gas 
power, and is causing intense inconvenience to the whole 
population. 

The Austrian military authorities will requisition in June 
all brass and copper door-handles and door-plates in every 
town containing: over 2,000 inhabitants. Owners will be 
given iron substitutes, but no monetary compensation. The 
authorities expect to obtain 9,000 tons of metals. 


German Commercial Preparation for Peace.—According to 
the Times, the Frankfurter Zeitung calls attention to the deli- 
berate preparations of German companies for the period of 
transition from war to peace. It is observed that special 
reserve funds for this purpose are making their appearance 
in numerous balance-sheets, and that important concerns are 
increasing their capital by large amounts, although for. the 
present they are only calling up a small percentage of the 
new capital. The newspaper says :— 

“The fact that the companies are now, while the war is 
still proceeding at full pace, making such large additions to 
capital, shows confidence concerning the future and the defi- 
nite expectation of adequate activity not only during the war, 
but also in the coming time of peace.”’ 


English Cyanamide Interests in Germany.—It is reported 
from Berlin that the Government has ordered the compulsory 
administration of the assets in Germany belonging to the 
North-Western Cyanamide Co., Ltd., of London, the Societa 
Italiana per il Carburo di Calcio, of Rome, the Société des 
Produits Azotes, of Paris, the Nitrogen Fertilisers, Ltd., of 
London, and the Aktieselskabet North-Western Cyanamide 
Co., of Odda. The latter is apparently identical with the 
first company mentioned. ‘ 

The King’s Tour of Industrial Works.—In the pro- 
gramme of His Majesty’s series of visits to industrial areas 
last week, the works of Messrs. Vickers, Ltd., at Barrow, 
held an important place. 
Albert Vickers, the chairman of the company. In reply to 
a loyal message sent to His Majesty by Mr. Vickers on behalf 
of the company and its workinen at Barrow and at the 
Lancashire factories, the King telegraphed from the Royal 
Train as follows :— 6 

| wish to a’sure you and the members ‘of your staff and workmen who 
ined with you in the message I have just received, how much the Queen 
ind I appreciate the patriotic sentiment to which it gives expression. We 
were delighted to have this insight into the everyday life of the men and 
women of your shipyard and factories, and we were much pleased by the 
loval and friendly welcome accorded to us. 

| shali, indeed, be happy if the outcome of our visit to Lancaster and 
Barrow results in further efforts on the part’ of those employed in these 
important works to increase the fighting value of my Navy and Army. 

' am confident that British workmen will never fail their fellow-countrymen 
who are fighting our battles on sea and land, but will continue to assist 
them by every means in their power. GEORGE, R.I. 

At a national shell factory in the neighbourhood of Carlisle, 
Captain F. W. Purse was among those who had the honour 
of receiving the King and Queen. 

; he King’s visit. to the works of the British Westinghouse 
Electric & Manufacturing Co., Ltd., will long live in the 
memory of the workers, who were afforded an opportunity 
of seeing the Sovereign during the progress of an hour’s tour 
of these vast factories. His Majesty “clocked on” on his 
arrival at 10.10 a.m., and ‘“‘ clocked off’’ on his departure at 
11.7 a.m. Our readers are familiar, afser reading the speech 
of the chairman delivered at the recent annual meeting, with 


The Kjng was received by Mr. . 


the vastness of the company’s operations, its large percentage 
of female labour, and so forth. 

The following gentlemen were presented to His Majesty's 
during his visit to the works :—Messrs. Annan Bryce, M.P. 
(chairman), W. W. Blunt, Norman B. Dickson, A. Spencer, 
P. A. Lang, Sir Edward Goulding, M.P., Messrs. A. E. 
Scanes, H. Mensforth, M. A. Maclean, J. H. Tearle, P. N. 
Rand, J. S. Peck, G. H. Woods, A. G. Seaman, and I’.. M. 
Rogers. 

On entering the offices, His Majesty saw an excellent 
exhibit of interesting manufactures by the company, and 
also the Roll of Honour of over 2,500 men who have joined 
H.M. Forces. He then proceeded on his tour of the works. 
He tirst entered the coil-making, insulation and transformer 
department, the superintendent, Mr. Fleming, being pre- 
sented. His Majesty was extremely interested in the work- 
ing up of copper and mica in this department, Incidentally, 
Mr. Fleming ig responsible for the works school for training 
apprentices in {special theoretical and advanced studies. His 
Majesty’s was much interested in this work.. Passing on to 
the other section of the works, His Majesty’s entered the 
switchgear section, where Mr. Randolph was presented. Pass- 
ing on to the electrical machines department, Mr. G. H. 
Nelson, superintendent, was presented. In the engine depart- 
ment, Mr. G. E. Bailey, superintendent, was presented. 

During the tour there were presented the Chairman (Mr. 
Radcliffe) and the Secretary (Mr. Brooks) of the Committee 
of Representatives of the Workmen, who help to deal with 
many problems brought up by the men. Other gentlemen 
presented to His Majesty were Mr. Allbut, superintendent, 
iron foundries; Mr. Livesay, Mr. Whitmoyer; Mr. Summer- 
hill, sales managers. Miss Wilson, superintendent, women 
workers, was also presented to the King, who expressed his 
appreciation of the work being done by the women. His 
Majesty completed his tour of’ the works ‘at the south end, 
and: proceeded to the offices at the north by way of the main 
road in the works. To either side of the road the workpeople 
had gone after His Majesty had passed through the depart- 
ments in which they worked, and hearty cheers were 
given as he passed along, the road being kept clear by 
members of the Volunteer Defence Corps. At the offices, 
His Majesty partook of light refreshments, afterwards being 
presented with a beautiful album, bound in purple morocco, 
containing photographs of the works, and the workpeople at 
work, mounted on vellum. . 


Exemption Applications. — At Westminster Tribunal 
(according to the Daily Telegraph), the cases of 144 men in 
the tramways department of the London County Council 
came up for consideration. Mr. F. W. Brock, for the County 
Council, said he could not spare a man. The Ministry of 
Munitions had been pressing them to put on 25 per cent. 
more cars. In reply to a question as to what would be done 
if the men went on strike, Mr. Brock said that after the last 
strike about 1,300 men went straight into the Army, as the 
Jounty Council refused to take back any man of military 
age unless he was rejected. It was decided that eight men 
should be released, the others being protected as being in 
certified occupations. 

At Rochdale, conditional exemption was granted to R. 
Bentley, chief traffic assistant, Corporation tramways, and 
temporary exemption to July 31st to A. Clegg (41), driller, E. 
Kershaw (35) and E. Kendall (37), motormen, and J. Cross- - 
ley (36), overhead electric wireman. 

At Morecambe Tribunal, the case of Mr. Annetts, the 
borough electrical engineer; was considered very briefly, and 
the conditional exemption was renewed. rs 

Application was made on behalf of A. Darnborough (32), 
electrician, class B1, and H. J. Bentley (36), foreman fitter, 
class A, both employed at the borough electricity . works. 
The Military Representative (Dr. Watterson) thought there 
would be little difficulty. in finding substitutes, and the mili- 

_tary felt the men would be of greater service in the Army, 
and that substitutes could be got Mr. Annetts, borough elec- 
trical engineer, said he had lost six men, and at the present 
time the works were being run by himself, 11 men, and a 
girl. He had advertised for substitutes, without success. Tf 
these two men left the sewerage works would stop, and the 
lighting would have to be cut down. The men’s conditional 
exemption was withdrawn, and they were given temporary 
exemption to August 31st. 

East Kent Appeal Court has granted six months’ condi- 
tional exemption to Mr. Colin Campbell (41), managing direc- 
tor and secretary of the Whitstable Electric Light Co., Ltd. 

Cambridge Tribunal has granted three months’ exemption 
to. W. O. Pilgrim (89), ‘electrician, appealed for by Messrs. 
Baily, Grundy & Barrett, Ltd., electrical engineers. 

At Ilfracombe, the Electric Light Co. appealed for exemp- 
tion for R. Lerwill (18), charge engineer at the generating 

_station, until someone could be secured to take his place. 
Temporary exemption until September 1st was given. 

At’ Winchester, a firm of electrical engineers appealed for 
the onlv man left. in their repair shop. The firm are respon- 
sible for much electrical work for hospitals, the military. 
public bodies. and private customers, and they also help at 
camps with field and other telephones, &c. The Tribunal 
granted conditional exemption unless and until a substitute 
_is found to their .satisfaction. 

At Brighton, a firm of electrical engineers appealed for the 
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“manager of a branch business at Eastbourne, aged 33, in 
Class B1, and for three fitters. In each case a short term 
‘of final exemption was granted. ‘ 
Gloucester Tribunal has granted exemption until August 
‘9th to a storekeeper appealed for by the manager of the light 
railways on the ground that he is indispensable to the run- 
ning of the cars. 
Weybridge Tribunal has ¢onceded conditional exemption ‘to 
J. Wheatley (24, in Class C 2), electric wireman, appealed for 
by the Urban Electric Supply Co. 
_> At Hereford, exemption until September Ist was granted 
to Mr. E. R. Harding, electrical engineer, of, Messrs. Harding 


and Mr. C. J. Windgate, director and ‘secretary of the 


rm. 

At Aylesbury, Messrs. Mackrill & Sons appealed for T. 
Pearce (89, in Class A), electrician. It was stated that they 
were the only firm of electrical engineers left in the town, and 
that their.work included the repair and maintenance of elec- 
trical machinery for munition works. Three months’ tem- 
porary exemption was granted, on the ground that the man 
is engaged on work of national service. 

Messrs. E. O. Walker & Co., electrical engineers, of Man- 
chester, appealed at Wrexham for Mr. C. A. Gaffney, in Class 
C2, manager of the firm’s branch in Queen Street. Final 
exemption until July 11th was granted. ~ 

At Ilford, exemption has been refused to H. Cross, motor- 
man on the Ilford U.D.C. Tramways, and two months allowed 
before the calling up. Exemption, with one month’s grace, 
has also been refused to W. H. Myers, iron and wire worker 
with the Sterling Telephone Co., of Dagenham: 

- At Aldershot, the Traction Co., Ltd.,- appealed for two 
fitters, and temporary exemption for substitution was granted. 

Bath Tribunal, with the assent of the military, has, on the 
ground of certified occupation, given conditional exemption to 
a driver (40, in Class B1), and a body builder (41, in Class 
C1), appealed for by the Electric Tramways, Ltd. 

At York, conditional exemption, on the ground of indispens- 
ability, has been renewed to a young electrician on the Cor- 
poration staff, and ‘similar certificates held by five employés 
in the Corporation telephone department have -been with- 
drawn on a review at the instance of the Military. 

Melton Mowbray Rural Tribunal -has granted: conditional 
exemption to an electrical engineer in business at Cold Over- 
ton, on condition that he works two days per week for a 
neighbouring tradesman who has lost’ a man.. 


REVIEWS. 


Depreciation and Wasting Assets. By P. D. Leake. London: 
Sir Isaac Pitman & Sons, Ltd. Price 10s. 6d. ‘net. 


The published printed matter on the theme of depreciation 
has been mainly of a sectional and fragmentary nature, but 
the volume before us appears to be the consummation of an 
attempt to present the subject to the reader in a concrete 
form. To what extent success attends the effort is a matter 
of individual opinion, which must be left to the knowledge 
and judgment of the reader. Without, however, exposing 
the reviewer to any charge of carping criticism or grudging 
estimate, it may be stated at once that there is in the book 
much that is distinctly good without being new, and much 
that is academic amid considerable observation and less pene- 
tration: In the writer’s praiseworthy effort to. uplift, he often 
fails to get underneath, There is a vast difference between 
the interpretation of de facto and de jure, which is often 
“reflected and accentuated in practice. However, the book is 
interesting, and will repay perusal. ns as 

It seems to us that the writer and compiler of the work, 

without incurring any disadvantage arising from poverty of 
illustration and the type of condensation that so often results 
in futility, could have compressed his discourse. into much 
less space than it now occupies, whilst certain elimination 
and substitution would have added to value... Moreover, 
he might have avoided imposing on the reader, as he does 
with wearying frequency and_pertinacity, the use of the 
somewhat grandiose expression of expired or unexpired capital 
value and other terms. : 
_ The preface contains some sweeping generalised statements 
which, as such, are unsupportable, though we can readily 
concur in the view that they may be truthfully applied to 
specific cases. 

In referring to some remarks of the President of the Engi- 
neering Section of the British Association,» the question* ap- 
pears, ‘‘ but do the dividends paid reflect the true annual 
profits of industry?”’ Generally, the. answer -in-the formal 
language of the members of the National Gas House is in 
the negative; bué each instance must be considered in the 
light of its surrounding: circumstances. ‘Economically, the 
payment of dividends (so-called) out of capital is of common 

_enough occurrence. We are-unable to discern any particular 
yirtue.or commendation in the statement that the views ‘of 
‘the Ministry of Munitions.as to the. proper treatment of depre- 
‘elation of plant coincide with, those advocated in the. work. 

.. The writer is somewhat dull and obvious-in parts. Under 
the heading “Natural Raw Material Recurring 


Crops,” quoting the capital applied for by prospectus for 
mines, oil, rubber, estate and land, the writer proceeds: ‘The 
greater part of all ‘this capital will be laid out in the pur. 
chase of natural raw material, or in the cost.of planting and 
developing estates to yield recurring crops, and the lives of 
such classes of property are finite. Payments made for the 
purchase of all this property are without exception payments 
made in advance on revenue account. The property is jn 
each case wholly dedicated to the purpose of earning profits 
or increase. It is not intended for resale in its existing 
form, and therefore, as has been pointed out, subsequent 
marked fluctuations due to the operation of law of supply 
and demand cannot affect the question of the annual amount 
of depreciation necessary to provided out of revenue re. 
ceipts of each year: to replace the expired outlay or cost of 
this ‘perishable’ property.” 

Again, “in preparing such a scheme it should be borne in 
mind that the ‘outlay of planting and developing assets of 
all kinds falls under several heads, each having perhaps 4 
varying degree of permanence. The original cost of cleared 
jungle land and draining and road making, for instance, may 
in some cases be considered of so.permanent a nature as to 
entitle it to be placed in the same category as the site value 
of the land, so that, therefore, no provision for expired 
capital outlay need be taken back out of revenue receipts of 
each year; but this, at best, is a doubtful policy.” We can 
only conclude that the writer’s ‘practical knowledge of estates 
generally is unimportant. 

The author points out the inconvenience of repaying capital 
in the form of ordinafy dividends, and he recommends an 
alteration in the English statute law to,enable undertakings 
of the character named gradually to repay the capital of the 
shareholders by annual instalments. There is a widespread 
poor opinion of much of the, legislation that’ is already in 


existence in regard to limited liability companies, which, ‘ 


inter alia, it seems to us, is chiefly designed to swell ever- 
increasing on cost, and -to benefit the pockets of lawyers, 
accountants, and mortgage lenders in particular at. the ex- 
pense of labour and of shareholders. We may add, however, 
that we believe that all French companies are required to 
state in their Memorandum the period for which they intend 
to pursue the objects of the company. . This period, however, 
may be extended by resolution. 

Apart from providing for depreciation, French. companies 
are required to place at least 5 per cent. of the annual net 
trading profit to reserve, more appropriately called the 


- réserve légale. It is not uncommon for French companies to 


pay off by. drawing some of the capital out of cash repre- 
senting accumulated profit. When this is done, the share 
certificates or other documents are surrendered in exchange 
for the nominal amount of cash paid up on the shares, the 
shareholders receiving concurrently certificates for a similar 


. number of éhares, these latter shares being termed actions 


de jouissance. Such actions de jouissance are entitled to the 


. same rate of dividend'as those of the same class that may 


be unredeemed; but they are not entitled to receive the annual 
interest of 5 per cent. (commonly paid. by French companies) 
on the unredeemed shares as well as the dividends declared. 
With regard to electric tramways and electric lighting and 
power, the author appears to us not to advance anything that 
is not already, well known to those engaged in those indus-: 
tries. 
- The writer reviews under the heading of ‘‘ The ‘ then value’ 


- of Plant”? the case of the National Telephone Co. and H.M. 


Postmaster-General. The problem to be solved, was as under : 
“The value on the 31st December, 1911, of all plant, land, 
buildings, stores and furniture purchased by the Postmaster- 
General in pursuance of the provisions hereof: shall be the 
then value (exclusive of any allowance for or. future 
profits of the undertaking or any compensation for compulsory 
sale or other. consideration whatever) .of such plant, land, 
buildings, stores and furniture, having regard to their suita- 
bility for the purposes of the .Postmaster-General’s telephone 
service, and in determining the value of any plant no advan- 
tage arising from the construction of such plant by leave of 
the Postmaster-General upon any railway or canal over which 
the Postmaster-General possesses exclusive rights of way for 
telegraphic lines shall be taken into account.”’ fi 
The Postmaster-General adopted what is called the straight 
line method of calculating depreciation, contending that the 
depreciation was properly measured by the ratio which the 
expired life bore to the whole life of the plant, or that the 
value on the 31st December, 1911, was represented by the 
proportion which the life still anticipated bore to, the whole 
life. The company’s. mode. of estimating depreciation was by 
way of a sinking fund. They submitted that when the life 
of a class of plant was as far as possible ascertained a sinking 
fund. should. be formed by the investment every six months 
of an amount which -a¢cumulating, at compound interest would 
produce atthe end of the estimated life an aggregate sum 
equal to the original value of the plant .when new. At any 
point in the life-they contended that the difference between 
the original value and the amount which ‘had at that point 
accumulated. in-the sinking fund was the value which should 
be. paid: by. a purchaser, 
Cost ‘of -plant,. £100.-, Life, 20 years. 
Annual revenue, £8 a ‘year for fhe: whole of ‘its life. 


Plant sold 10 years!” 
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Assume that both vendor and purchaser borrowed the neces- 
sary capital. The vendor having borrowed the £100 to install 
the plant, his annual revenue of £8 is allocated :— ° 


Interest on £100 (5: per cent.) ........... £5 
Sinking fund to produce £100 in 20 years 


At the end of 10 years the sinking fund amounts ‘to £38. 
If the purchaser pays £62. (borrowed): for the plant, the 
vendor gets, with the -£38.in the sinking fund, the original 
“£100 to discharge his. debt. 

The purchaser is then in: possession.of plant yielding. an 
annual revenue of £8, which he allocates:— - 


Interest on £62 -(5 per cent.) £3 
Sinking fund to produce £62 in ,10 years 


and on the expiration of the Jife of the plant the ‘purcbaser 
can renew the plant costing £100 to enable him ‘to continue 
the business by- reborrowing. the £62: yielded by the sinking 


fund and borrowing.a further.£38.- He’ is then in the posi- 


tion of the vendor when the original plant was installed. 


Alternating Currents: Their Elements Explained and their Cal- 
culation Effected Without the Use of Hyperbolic Functions.. By 


H. R. Kemps, M.Inst.C.E., M.I.Mech.E., M.I.E.E. London: - 


Crosby Lockwood & Son, Price 3s, 6d, net. 


In this handy little: volume the late Electrician to the Britishy 
Post Office shows how some of the fundamental formule connected 
with alternating currents may be produced without having recourse 
to hyperbolic functions, but simply,by the methods of algebra and 
trigonometry. If it’ be wondered why Mr.° Kempe chooses this 
particular method in preference to the other, his answer is ready : 
“T have put together in the present handbook some‘notes which I 
had made from time to time dealing, with certain problems which 
had interested me, and in reference to which’ I had been unable to 
find any sufficient explanations. The fact: that in certain 
problems the application of ‘complex quantities’ enables correct 
formule to be obtained, may be all-sufficient explanation. It has 
not, however, satisfied me, and I know that it has not satisfied many 
others.” The student, therefore, who opens this book will be under 
no illusions as to the author’s attitude towards the works of such 
writers as Steinmetz, Kennelly, Drysdale and others. 

The volume comprises nine chapters, which deal with alternating 
currents and inductancé~and’ capacity, effect of angle of lag, joint 
resistances, combinations of resistance, inductance and capacity, 
telephonic transmission, reflection, and the practical measurement 
of alternating currents. 

The first five chaptérs call for little comment, except to point 
out that the: statement on page~13-——“ the maximum; value E is 
attained befgre ‘i.e: in: advance of) the maximum value Ey is 
reached” is not in accordance with the curves shown on page 11, 
if the time axis is towards the right. ae 

Chapter VI is, perhaps, the most interesting in the book. After 
restating the main portion of the spaper by A. B. Kempe-(Jowrnal 
Soc. Tel. Engineers; 1875) on ‘‘ The, Leakage of Submarine Cables,” 
the author adapts the results obtained under steady, continuous 
current conditions to those which obtain when the current is alter- 
nating. Long algebraical simplifications have no terrors for Mr. 
Kempe, as those who have gone through his “Handbook of Elec- 
trical Testing” know, and here he is at’ his best. “Time seems only 
to have quickened instead of..dulled his ingenuity in this respect ; 
and, as he works his way towards ‘the final expression’ for the 
“attenuation constant,”* one cannot repress a feeling of admiration 
as one ‘is led step’ by step through the séveral stages of the working. 
For this chapter alone, if for no other, the book should be in the 
possession of every student. of alternating-current phenomena, 

The problem of Reflection on Telephonic Lines is somewhat 
briefly dealt with, but sufficient is given to enable the student to see 
how it may be calculated, and how closely the observed agree with 
the calculated results. : 

In Chapter IX the author, apart from a passing reference to the 
hot-wire ammeter’ and the electro-dynamometer, confines himself 
to proving by simple integration that the effective value of an 
alternating current is ‘707,of its maximum value. 

Unfortunately, there are a number of typographical errors, 
which will, no doubt, ‘be eliminated in subsequent editions. On 
page 31, in the numerator of the second. expression, ‘‘ d?.(a? + ¢%)” 
should be d (a? + c®).: On. page 36, line 4, “L = 0” should be 
1, = 0. On page 39, “ s, for insulation resistance,” should be “‘s, for 
the reciprocal of insulation resistance.” On page 42, equation (1), 

“ Ri 
ee is inverted, although the final 
fe 
2 
form is. correct. On, page 52, y (cos? « — sin? x)® should be 
W° (cos. — sin® #)%, On page 55, the square bracket is omitted at 
the end of the sixth. line... On page 56, “Lc? /*” should be L c /?. 
On page 59, “4 H” should bé uF... On page 61, "280 mc” should 
be "2804 F. On page 75, “hot air” should be hot wire. The 
expression, “conductor resistance,” is also used in places where 
“impedance”? would be the more <correct; and non-inductive 
resistances are shown diagrammatically throughout by. spirals, 
instead of zigzag lines; according to present-day convention. 

in recommending the book to all students who’ are approaching 
the subject of alternating currents, we would congratulate the 
author on the consistency of method which has characterised his 
work from the first contributions on.Electrical Testing in thie old 

Telegrapttie Journal ”—the ELEcTRICAL REview of to-day—right 
up to the present time —A. F, 


the right-hand member 


THE FUTURE OF THE X-RAY INDUSTRY. 


Ar the May: meeting of the Ron7Gen Society the discussion 
on ‘The Future of the British X-ray Industry,” which had 
been. started at the previous meeting, was resumed. Captain 
THURSTAN the President. of,.the Society, said that 
in‘his view there. must-firet he an amalgamation of manufac- 
turing interests.. Our. present X-ray firms were small, far too 
small to offer-any: chance of success when competing with the 
Jarge.concerns found in. Germany and America. In the next 
place,.,there. .must be: standardisation. of, In one 
London..firm’s. catalogues. he. found 76, different. X-ray tubes 
listed, «and.-he. counted also. 18 kinds of valve tubes, and this 
was by, no means. a,,complete list of all the different varieties 
of tubes the market. Every. practical X-ray. worker whose 
opinion. was worth anything could reduce this list to, say, 
half-a-dozen ;tubes and two or three valve tubes. Personally, 
he would not object to reducing it to three varieties of tubes 
and no valve tubes at all, The reorganisation of industry so 
that. standardisation .of apparatus and manufacture of tubes 
went hand-in hand, and the very best form of X-ray machine 
(coil or transformer). was combined-..with the best form of 
tube, would go far to lessen the expense of production, to 
put a really workable instrumentation in the hands of medical 
men, and, incidentally, to improve X-ray work. Other things 
which. were necessary, although subsidiary, were , research 
work and facilities for teaching. It. was necessary. that the 
education. of radiologists.from the technical point of view 
should .be insisted on. Indirectly, this teaching , would ‘have 
its, effect: on the X-ray.,industry, as the men demanding and 
using X-ray apparatus would, know what was required, and 
what they wanted. At present the man contemplating X-ray 
work did‘not know either, and this had led to all sorts of 
anomalies in equipment. In one catalogue might be found a 
description of about 20 more or, less elaboratg pieces of. appa- 
ratus for the localisation of foreign bodies, ‘and in addition 
innumerable bits of apparatus recommended as convenient 
and suitable for’-assistance inthis work.. Anything more 
absurd, and more cumbersome and costly, than most of them 
for doing what could be done with equal precision by the 
simplest apparatus it was impossible to perceive. It was not 
by putting all this senseless variety of apparatus on the 
market that they were going to capture the X-ray trade. As 
to a tariff on goods coming into this country. from other coun- 
tries, this was.a two-edged sword. If by this means the 
manufacturers thought to bolster. up inefficient goods it would 
not. work. Nothing would keep. out better and more efficient 
apparatus, and.the user would pay the extra price for the 
best stuff. If, on the other hand, it was meant to put a stop 
to, or, at any.rate, a.drag on, unfair methods of competition, 
then it might be of use, The. speaker also went on to suggest 
that the working-man should be taken more into the confi- 
dence of his employers. 

Several :manufacturers. and their representatives took part 
in the discussion. Mr. §. H. Morpuy suggested that a com- 
mittee be formed, combining representatives of manufacturers, 
physicists, and medical men, to thrash the whole matter out, 
and outline the steps that should be taken by the society. 
Early attention was required for (1) the drawing up of stan- 
dard specifications for hospital outfits, (2) standardisation of 
tests and arrangements for carrying out these tests, (3) general 
publicity for X-ray work, (4) the setting. up of an X-ray 
cima, and (5) the encouragement of research and publication 
thereof. : 

Mr. W. E. referred specially-to the absence of 
courses. of instruction in X-ray work. In Germany, before 


' the war, the most important firms held courses of lectures on 


X-ray, apparatus and technique at regular intervals. Physi- 
cists on their. technical staffs dwelt on the construction and 
management of the apparatus, and X-ray specialists lectured 
on technique, An exact copy of the system would not be 


_ possible here, owing to the different conditions, but he thought 


that something similar might be taken in hand. Then they 
must, he thought, rely far more on the individual efforts of 
medical men and technical men: Once the British School of 
Radiology had become a respected entity whose work was 
studied and whose advice was sought, the British X-ray in- 
dustry would stand so firmly on its legs that it need not fear 
competition, no.matter whether tariffs and prohibitions existed 
or not. and it would produce its own patterns and inventions, 
instead of relying largely on what was done abroad. And, 
conversely, an X-ray industry which was not connected with 
a school of radiology, productive of ideas, of invention, and of 
sound, work, would not flourish, no matter how high a tariff 
er how stringent a prohibition to import might be placed 
around. it, 

Mr. A. E.: Dean asked how British radiology found itself 
to-day cut off from “its spiritual home.” Had it succumbed 
to pernicious anemia? He thought not. He had never seen 
finer work. in any of the hospitals in Berlin, Vienna, Ham- 
burg, or Freiburg than that produced in some of the clearing 
hospitals in France.’ And where did the apparatus come from 
to satisfy the enormous Army demand? From.the works of 
the insignificant little British manufacturer. This it was 
which was installed in the field ambulances. the casualty 
clearing stations, the base hospitals, and the hospital ships. 
It was often abused, antl very often misused, by aspiring 
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amatetrs and by experts, but it was carrying on, and the 
job was done. Fhe keynote was not protective tariffs nor 
State-aid, but Chauvinism. Let them lay their cards on the 
table; and inaugurate a war exhibition of British radiology. 
Let the medical men tell them where they fell short, and the 
academic people tell them in plain language how to put it 
right. Then they would be doing good to British radiology 
and, incidentally, to themselves. 
Mr. P. J. Neate considered that the commercial remedies 
for the present condition of things were a reform of the 
tariff, and combination and standardisation; scientific reme- 
dies were the establishment of central research institutes; a 
recognised journal edited at the central institute, and sup- 
ported by the trade in the shape. both of communications and 
advertisements, the latter to the exclusion of all other forms 
of advertising, except trade circulars;“active support of more 
equitable patent legislation, especially in limiting the rights 
of foreign patentees to the rights given to British patentees 
in this country; and extension of the foreign origin marks 
legislation so that it covered parts as well as aggregates. In 
his own work he had always paid careful attention to his 


customers’ scrap heaps, on the principle that however. suc-- 


cessful a machine might be, there was no positive indication 
that it might not be better. Every ounce on that scrap-heap 
told a tale of failure, definite, positive, and capable of rectifi- 
cation, and therein lay the road to useful research. 

Dr. F. W. Metcare said that one weakness of British in- 
dustry was an indisposition to give a client just what he 
desired, apart from the predilections and prejudices of the 
firm. No small part of the commercial success of the German 
was due to his greater power of accommodation.-. Another 
thing which he thought would be necessary was that cata- 
logues should be printed in the language of the people to 
whom they were meant to appeal, and not only in the lan- 
guage, but with the weights and measures and the moneys 
usual in the country to which they were sent. © 

The discussion was again adjourned to the June meeting of 
the Society. 


BUSINESS NOTES. 


Timber for Packing Cases.—The attention of the Board 
of Trade has been drawn by the Director of Timber Supplies to the 


large quantity of wood which is consumed in the manufacture of - 


packing cases, intended for the transport of goods both in the home 
and export trade. They wish to point out that, in view of the 
necessity of restricting imports and at the same time of supplying 
essential war requirements, it is absolutely necessary to observe the 
strictest economy in the use of wood. Great assistance could be 
rendered by traders, if the use of wooden packing cases and crates 
were abandoned altogether, or where this is not possible, if crates 
were substituted for packing cases. The Board of Trade have had 
under consideration the issue of an absolute prohibition on the 
export, except under licence, of wooden packing cases containing 
goods, but they hope that the response of the trading community 
‘to the appeal for economy in the use of wood will prove so 
satisfactory, that the necessity for taking this step may be avoided. 


Electrical Trade in Australia——The Executive Com- 
mittee of the Electrical Employers’ Association of New South 
Wales, in their annual report, congratulate members on the fact 
that, in spite of the continuance of the war, the electrical industry 
in that State has not suffered any considerable diminution of trade, 
though, in view of the serious falling off in the building trade, 
they suggest that it would be as well not to expect quite such a 
volume of trade in the near future as in the past. * In this country, 
at any rate, the electrical industry is a young industry, and one 
that should expect to grow under almost any circumstances, and it 
is for this reason that the trade in this State, while it does not 
benefit from the existence of the war, has not suffered a serious 
setback.”—Australian Mining Standard: , 


Price Advances in Germany.—The principal makers of 
wire lamps, including the A.E.G., Siemens-Schuckert, the Auer Co., 
the Bergmann Co., and Julius Pintsch, have made a further in- 
crease in prices as from May Ist, the advance averaging 20 per 
cent. The makers of machines, switchboards, &c., have also raised 
prices by 10 per cent. as compared with April, and orders are only 
‘being accepted for piecework month by month, whilst prices are 
to be adjusted at the date of delivery, or when ready for delivery, 
according to the prices then prevailing. 


Electrical Industry.—The annual report of the Wolver- 
hampton Chamber of Commerce states that the demand for elec- 
trical plant during the past. year has been heavier than ever, 
although exportation, except for Government work, has been. pro- 


hibited, and great difficulty has been experienced in obtaining raw | 


material. Local factories have had their share of the electrical 


business going. 


For Sale.—On June 5th, Mr. F. E. Tunbridge will offer 
for sale by auction, on behalf of the Swansew Corporation, the 
whole of the electrical plant_ and machinery formerly used by the 
Swansea Improvements and‘ Tramways Co, 
found among our advertisements to-day. 


Particulars will be 


Liquidations.—Excet Water Crircpnator Co., Lr, 
—A meeting is called for June 26th, at 3, St. Helen’s Place, .C,, 
to hear an account, of the winding-up from the liquidator, Mr. F. f, 
Smith. ‘ 
‘Kent ELEectRIc. POWER SYNDICATE, LTpD.—A meeting is called 
_for June 21st, to hear an account of the winding-up from the , 
liquidator, Mr. A. E. Salmon. 


Bankruptcy Proceedings.—CUNNINGTON & ALLISon.— 
A supplemental \dividend of 53d. in the £ on £6,565 has been 
paid to the creditors in this case. Prior to the release of the 
trustee, dividends amounting to 5s. 5§d. in the £ were. paid to 
unsecured creditors. 

Hawpon, A. F., electrical engineer, Gosforth—Trustee (C, 
Woollett) released, March 23rd. 


Russia.—The Electrical (K. Ya. Shmulevitch) Armature 


Co., Moscow, began operations in February: 


Catalogues and Lists—Messrs. F. Huspanp, Lrp., 
Craven House, Kingsway, London, W.C.—Price leaflet. of electric 
fans. 

S. G. & Co., Lrp., 26-30; Artillery Lane, E.C_— 
Illustrated list, LF 7, of 12 in.—60-in. diameter exhaust fans, being 
one of a standard series 6f fan lists (LF 1 to LF 8), dealing with 
all types of,fans, and containing full particulars of D.C. and A.c. 
electric fans fitted with Beedle and ordinary box blades ; energy 
consumption, air displacements, speeds, &c ; numbered fan arrange- 
ment, plans for convenience in ordering, prices, weights, dimen- 
sions, shipping, specifications, and telegraphic ordering code. 
Both fans and accessories are illustrated,and curves given showing 
the superior efficiency of the Beedle blade fan. 

STURTEVANT ENGINEERING Co., LTD., 147, Queen Victoria 
Street, London, E.C.—Leaflet illustrating and describing a new 
patent automatic bag filter. 


Italy.—#A company has been formed at Rome, under the 
style of the Societa Anonima perla Fabbrica di Isolatori in Livorno, 
for the manufacture in Leghorn of insulators and other electrical 
material. Its capital is 2,000,000 lire. 

Book Notice.—‘ The Range of Electric Searchlight 
Projectors.” ByJean Rey. Translated byJ.H.Johnson. London : 
Constable & Co. Price 12s. 6d. net. - 1 


LIGHTING AND POWER NOTES. 


Aylesbury.—Loan Sanctron.—The T.C. has received 
from the L.G.B. sanction to a loan of £6,000 for extensions to plant 
at the electricity works. 


Ayr.—Loan Sancrion.—The Secretary for Scotland has. 
given his consent to the borrowing of a further sum of £10,000 
for the execution of capital works under the Ayr Electric Lighting 
Order, 1890. 

Belfast.—The Tramways and Electricity Committee 
reports that 150 applications had been received for the position of 
mechanical engineer at the electricity works. The Committee has 
been notified that in the case of applications for the supply of 
electricity a special permit must be obtained from the Government 
department for the cable required, giving proof of the urgency and 
importance of the supply. 


Birmingham.—W aces Inqutry.—The B. of T. arbitrator 
held an inquiry last week into the.application of the employés of 
the gas, water, electric supply and tramways departments of the 
City Council, for an advance of wages of 5s. 6d. per week, in 
addition to the 6s. 6d. already granted. 


Continental.—Russ1a.—In the Caucasus “ white coal ” 
is used for generating current for electric lighting, to the extent 
of 2,500 H.P. only, or less than 1-10th per cent. In various parts 
of the Caucasus, particularly recently, claims. have been sent 
into the Water Department for the right to use “‘ white coal” for 
the production of electrical current for industrial purposes. Claims 
registered. are as follows :—Stuart, for 50,000 H.P.; Urbanovitch 
and Palashkovsky on the Rion, 18,000 H.P.; the French Peroune 
Co., 8,000 H.P.; the landed proprietor, Nikolenky, 18,000 to 20,000 
H.P. ; and various others. A number of-these requests for con- 
cessions is being examined by the Viceroy. 

At a conference of the Petrograd T.C., it was decided to suppress 
the Town Lighting Committee and the Committee for Purchasing 
Electrical Enterprises. It is proposed to replace both these bodies 
by a, Special Council under the guidance of a member of the 
Government, and with the assistance of four representatives of the 
T.C. and four representatives of the servants and workmen of the 
gasworks. The engineer, amongst’ the Town Council’s repre- 
sentatives, will be Arshauloff. 

Coniston.—Price IncrEase.—The Electric Supply Co. 
has notified its consumers that the price for current is to be 
advanced from 6d, to 8d. per unit, which is thé maximum charge. 

Workina.—The electricity depart- 
‘ment: has made a profit on the year's working of £27,814, of which. 
- is recommended, £6,000 should be allocated towards the relief of 
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Ealing,—It was recently mentioned that the overdraft of 
the electricity undertaking amounted te £9,000, due to shortness 
of staff, late meter readings, and payment of accounts ; the reserve 
fund of £11,000 will be drawn on to meet the contingency. < 

The Willesden Council has agreed to a request by the Ealing 
Council that a conference should be held to discuss the question of 
a compined bulk generating station to serve the areas of several 
West London authorities. 


Grantown.—An. electric equipment, including X-ray 
outfit, is to be pldced in the ‘Ian Charles ” cottage hospital asa 
public memorial to the late Mrs. Hutchinson. ‘ 


India.—Good progress has-been made with the Andhra 
Valley hydro-electric scheme for generating electricity in the 
Western Ghats, the storage dam being placed on the Andhra River 
at Tokerwadi. The power house will be situated near the village of 
Bhivpuri, and the energy will be transmitted by overhead cables 
running parallel to the G.I.P.. Railway line to Budlapur, from 
which point they follow the road and terminate at Mahim on the 
northern part of the Island of Bombay, where the receiving station 
will be situated, ahd from which the electrical energy will be 
distributed. A tunnel 14 miles in length is being driven 
through the face of the’Ghats for the supply of water to the pres- 
sure pipes above the power house. The driving of the tunnel is 
to be carried out by electric power obtained from the Khopoli 


generating station of the Tata Hydro-Electric Power Supply Co. ~ 


Every portion of the work is well up to time and progressing satis- 
factorily, in spite of the difficulties at present generally experienced 
in obtaining plant and machinery.—7imes of India. 


Itchen.—E.L. Proposats.—The U.D.C. has resolved to 
invite Messrs. May & Hawes to meet it as early as possible to 
consider an E.L. scheme for the district. 

~ 


Japan.—The proposed municipalisation of the electrical 
undertakings in‘ Kobe has at last been approved by the Kobe 
Electric Co., and confirmation by the Municipal Assembly may be 
expected shortly.—Japan Weekly Chronicle. , 

The electrical energy capable of being generated by hydro-power, 
according to the investigations of the Department of Communica- 
tions, is estimated in horse-power at 3,100,000. The amount easy 
of access is 2,147,700 H.P. At present another 2,339,000 H.P. is 
supplied by water power, thus making the whole country’s capacity 
something like 5,440,000 H.P. 

Considering the distribution of water-power sites, there 
are 400 on the shores of the Pacific between Ibaraki and 
Shizuoka Prefectures. The shores of the Japan Sea rank next, 
followed by Hokkaido, at a little less than 200. The rest in the 
order of districts are around the Bay of Ise, and comprise Kyoto, 


’ Osaka and Kishu, Shikoku, Sanyo, Hokuroku, and Sanin, all 


numbering less than 100. 


Lancaster.—The T.C. has passed a resolution urging” 


that municipal: electrical authorities should have greater repre- 
senation on the B. of T. Committee on Electric Supply. 


Leeds.— YEAR’S WorkKING.—A summary of the revenue 
statistics. .of the Corporation electricity undertaking for the year 
ended March 31st last, shows that the total receipts amounted to 
£242,589, as against £187,724 in 1915-16. A great incresse occurred 


* in power reveyue, from £91,886 in the previous year to £141,099 


in the year under review ; lighting and heating reeeipts also in- 


creased, while traction revenue declined. Thegross profit amounted - 


to £133,135, and after meeting Active Service allowances, income- 
tax, interest and redemption charges, a net profit of £17,286 
remajned, or some £200 more than in the previous year. This 
amount was reduced by £13,125 eontributions to capital expendi- 
ture, leaving a surplus of £4,161. 


London.—The Stepney Electricity Committee recom- 
mends the B.C, to support the resolution of the West Ham 
Corporation, that local authorities owning electrical undertakings 
are inadequately represented on the Committee. appointed by the 
B. of T. to consider and report on the future supply of electric 
power. 

The Hammersmith B.C. Electricity Committee also concurs in 
the spirit of the resolution, and considers that the Electricity 
Committees should combine, for the purpose of demanding that 
the Committee as at present constituted should be dissolved, and 
that a new Committee, conisting of a small number of cdmpetent, 
unbiassed persons not directly interested in electrical matters, 
should be constituted in lieu thereof. 

L.C.C.—The Finance Committee recommends the sanction of 
the Council to. the borrowing of £31;810 by the Shoreditch B.C. 
for electricity purposes. 

The Hammersmith Finance Committee recommends that appli- 
cation be made to the L.C.C. for sanction to the borrowing by, and 
advance to, the B.C, of £7,575 for electricity purposes. 


Suprny DkEVELOPMENTS.— 
In September last the new three-phase plant at the Council's 
electricity works was brought into use. The ‘installation, which 
resulted from the recommendation 6f Messrs. Handcock & Dykes 
in favour of remodelling the old 2,200-volt, single-phase, 70-cycle 
system of supply, consists of two 1,000-Kw. Parsons turbine sets, 
running at 3,000 R.P.M., and generating three-phase, 50-cycle 
current, which is supplied to a four-wire distribution with 2,200 volts 
between each phase and neutral. Two E.C.C. motor-alternators of 
10 and 300 Kw, capacity respectively are installed to couple the 


\ 


single-phase and three-phase plant, also a new three-phase Bertram 
Thomas switchboard, with a Brown-Boveri voltage regulator. 
A new cooling tower and a Babcock boiler of 13,000 lb. per hour 
evaporative capacity are also installed. The original underground 
sub-stations have been replaced by five main sub-stations in brick 
buildings, one being at the generating station ; these contain B.T.H. 
high-tension and British Insulated low-tension switchgear, con- 
trolling Ferranti oil-cooled transformers. The four-core H. and 
L.T. distribution cables were supplied by Messrs. Glover, and laid by 
the Council's engineer, Mr. R. N. Mayne. It is anticipated that an 
output of 3,000,000 units per annum will shortly be reached. 


Rochdale.—The Electricity Conimittee has interviewed 
a deputation from the D.R. Cotton Mills, who desire to increase 
their power supply ; it was-agreed that some increase would be 
given as soon as possible. The company proposes eventually to ex- 
tend its works capacity by 75 per cent., and to carry out a housing 
scheme for its employés. 


South Africa—The Johannesburg municipal authorities 
have issued another notice to electricity consumers asking them to 
economise in the use of electricity between 5 p.m. and 9 p.m., 
especialiy on Friday and Saturday evenings. This arises, as men- 
tioned previously in these notes, from the difficulty of obtaining 
plant on order in England, which leaves the electricity department 
short during the winter months. 


Tasmania.—A report has been prepared by Mr. R. H. 


Garvie, engineer for the Launceston Marine Board, in regard to the 


~ proposed works at Bell Bay, which site has been decided on for the 


deep water port for the Tamar. Amongst the works forming the 
first section to be carried out are the following :—Wharf_equip- 
ment, consisting of electric cranes and capstans ; a power station 
for generating the electricity required to operate the cranes, cap- 
stans, lighting, and other electrical appliances.— 7enders, 


West Ham.—Loan Sancrion.—The L.G.B. has sanc- 
tioned a loan of £12,100 for the provision of a water-tube boiler 
and accessories at the Corporation electricity works. ' 

B. oF T. COMMITTEE AND MUNICIPAL SUPRLIES.—The following 
authorities have agreed with the resolution of the West Ham 
Council protesting against the inadequate representation of 
municipal undertakings on the Committee appointed by the Board 
of Trade to inquire into the question of electrical supply :— 
Southend, Kettering, Sunderland, Norwich, . Battersea, Walsall, 
Redditch, Wednesbury, York, Luton, Newport, Gillingham, Clacton, 
Bradford, Watford, Bath. Other Councils are expected to take 
similar action. The matter has also been brought under the notice 
of the Municipal Tramways Association, the Urban District 
Council’s Association, the Association of Municipal Corporations 
(which has referred the. matter to its Law Committee), and the 
Incorporated Municipal Electrical Association (which is in agree- 
ment with the action taken by the Council, and had circularised 
its membership). 


TRAMWAY and RAILWAY NOTES. 


Australia.—In the course of a recent speech on Melbourne 
tramway matters, the Minister of Public Works mentioned that 
there were eight separate bodies controlling tramways in the 
metropolis—five municipal trusts, a Railway Board controlled line, 
the Central Tramway Board, and a private company. He added. 
that it was the intention of the Government to introduce a Tram- 
way Bill, with a view to appointing a Board of 14 delegates, 12 of 
whom would be appointed by the municipalities and two nominated 
by the Government, one of the latter being chairman. This body 
would have the exclusive right to manage’ and control the present 
tramways and all future extensions sanctioned. All the tramway 
undertakings would be divided into systems, and the whole of the 
revenues paid into one account, and, after meeting charges pro- 
perly chargeable to the general fund, profits would be distributed 
amongst the municipalities on a car-mileage basis. The control of 
electricity supply, according to the proposal, would also be taken 
over by the new body eventually ; this was held over until the 
questions connected with the use of the brown coal deposits of the 
State were settled. 


Birmingham.— YEaR’s Workinc.—The result of the 
working of the Corporation Tramways for the year ended March 
31st last, shows total receipts amounting to £838,725, and a surplus 
of £76,290, as compared with £107,749 for the previous year, a 
decrease of £31,459. Of the net profits-£66,205 was carried to 
reserve fund and £10,085 was applied in wiping off the expendi- 
ture on. motor-omnibuses. The decrease was mainly due to the 
frequent stoppage of the tramway services occasioned by the 
failure of the electricity: supply department to maintain an ade- 
quate supply of electricity for the ‘working of the cars. The 
number of passengers carried was 171,445,020, as compared with 
163,258,584 in the previous year, an increase of 8,186,436. 


Blackpool.—On Thursday, last week, the employés in the 
tramway and electricity departments of the Corporation threatened 
to strike immediately unless applications for war bonuses, some of 
which were made in February and March, were considered, A 


1917, 
i 
being 
with 
A.C, 
a 
men- 
ving 
toria 
new 
the 
‘ical 
cht 
on: 
4 
int 
as. 
100 
he I 
ee 
nt 
id 
of 
e 
n 
” 
t 
4 
2 


54 THE BLECTRICAL REVIEW. 


[Vol. 80, ~No. 2,061, May 25, 1917, 


deputation from the employés was heard, with the result that an 
offer, as from April 5th, was. made of 3s. additional war bonus to 
men, and 2s. to women and youths under 21, thus increasing the 
bonuses to 7s. and 4s. 6d. respectively, except that workers with 
over 30s. a week will receive a total bonus of 5s. 6d. An increased 


. expenditure of £6,500 a year is involved, bringing -war allowances 


and bonuses up to £23,000 a year., At a midnight meeting of 
the men, addressed by the Mayor, the offer was accepted, 
conditional upon outstanding matters in the tramway department 
being settled. 

The Improvement Bill before Parliament authorises £35,382 for 
new tramways, on 30 years’ repayment, and £6, 954 for Pople 
electrical equipment, on 20 years’ repayment. 


Brighton.—Yuar’s Worxkine.—The working ‘ofthe 
Corporation Tramways shows a surplus of £7,521, after payment 
of £3,538 in war allowances and £1,615 in war bonuses. The total 
number of passengers carried was 13,678,251, as compared with 
12,295,198 in the previous year. The engineer states that £12 5s. 


per ton was received from the sale of old tramway rails; being © 


nearly double the price paid for them 16 years before. 


Continental—Norway.—Owing to the growth of traffic 


towards the outskirts of Christiania, it has been decided to extend 


the existing underground railway by a-length of 2°1 km. The: 


tunnel will be fitted with a single track at the beginning, but later 
a second tunnel will be built for the second track. Continuous 
current will be picked up at 600 volts from a third rail. 


Spain.—A company has been formed at Zaragoza for the building , 


and working of a projected rural electric tramway from Zaragoza 
to Osera, to serve in its course some six villages and their local 
industries. 

~ The title of the projected underground metropolitan paitedy 
in Madrid is changed, by a Royal Order, to Metropolitano Alfonso 
III, the company taking over the concession being authorised to 
vary its title accordingly. 


Employment of Women Drivers.—The annual con- 
ference of the Amalgamated Association of Traraway Workers, 
held at Leicester last aveek, adopted a resolution insisting on the 
employment of discharged soldiers in lieu of women drivers. 


Huddersfield. Workina.—At the T.C. meeting, 
last week, the annual financial statement of the tramway under- 
taking showed that the income had increased from £143,210 to 
£152,436, an advance of £9,226. The expenditure had increased 
from £79,892 to £90,749, a difference of £10,768. The passengers 
carried had increased on the previous year by 2 millions. The 
reserve fund stood at £44,562, but Mr. Sellers, moving the adoption 
of the minutes, said more than that would be required to put 
the system into a proper state when that could be done. The 
statement was approved. 


Keighley.—The tramway strike, owing to a demand by 
the female conductors to be placed on the same footing as the men 
in the service, is unsettled. The tramway service was suspended 
on May llth. The Corporation Tramways Committee received 
representatives of the workers on Tuesday, last week, but refused 
to consent to arbitration ; the local Trades and Labour Council has 
passed a resolution protesting against the refusal. During the 
week the Tramways Committee took advantage of the opportunity 
to lay some new points on the track. 


Lancashire—Tramway Waces:—The Tramway Com- 
mittees of Rochdale, Burnley, Bolton, and other towns, have been 
notified by the Association of Tramway and Vehicle Workers of 
its decision to withdraw its members in 21 days, unless an advance 
in wages of 10s. per week is given or the case referred to arbitra- 
tion. For Bolton such an increase would entail an increase in 
expenses of £10,000 a year. 


Leeds—Sabetstation from the Army has been com- 


-menced on the Leeds tramway service, soldiers in khaki, unfit for 


general service, being now engaged as car drivers in the streets. 
After a fortnight’s trial the men are sent back to their’ unit for 
discharge from the Army, so that, they may take the place of 
drivers suitable for general service. There are at present 25 
category “ A’ men on the Leeds tramways. 


London.—The L.C.C. is recommended by the Highways 
Committee to suspend the halfpenny fare stages and the issue of 
ordinary return tickets on the Council’s tramways; the general 


manager estimates an increase in revenue of £60,000 as a result of - 


the suspension of the halfpenny fare stages, and £45,000 from the 
suspension of return tickets, The Committee condiders that if the 
Council agrees to the recommendations, the duties of the conductors 
to simplified, and an faproygenent in fare collection will 
result, 

The Finance Committee, in its report on the question, points out 
that the chairman of the Finance Committee, in referring to the 
estimates for the current financiaP year, informed the Council ‘that, 
although the financial result of the year 1916-17 would be more 
satisfactory than was anticipated 12 months ago, the estimates for 
thecurrent year showed a probable deficiency in.the. revenue 
account of £89,402, and urged the necessity of steps being taken 
to increase the revenue, of the undertaking, in order to prevent it 
becoming a burden upon the ratepayers. 

Since the estimates were prepared additional liabilities have been 
undertaken, particularly in connection with increasas of wages 
under decisions of Conciliation Boards, 


The Committee considers it desirable to refer to the matter, in 
order that the Council may realise the importance of agreeing to 
the present suggestions for increasing the revenue of the under- 
taking ; and-adds that.the present ‘proposals are'to be regarded as 
only. an’ instalment on ‘account of a comprehensive scheme’ for 
placing the undertaking on a sound financial basis. 

‘The proposals have’since been adopted by the Council.’ 


'. CONTRACTS OPEN and CLOSED. 
OPEN. 
Australia,—Sypvry.—August 22nd., .N.S.W. Govern- 


ment Railways and Tramways. . Thirty-six induction motors 
(Specification No. 488). September 19th.—One 225-H.P. synchro- 
nous motor (Specification No. 489).. Particulars from Electrical 
Engineer’s Office, 61, Hunter. Street, Sydney. 
MELBOUBNE. — J uly 25th. Victorian Railways. 
transformer and sub-station . equipment , for Sandringham-Black 


. Rock electric tramway. Particulars from the Chief eo 


Railway. Offices, Spencer Street. 


Dublin. — June 2nd. Obi ciation: two or three 
years’ supply of coal for the electricity works (12 months’ supply 
eonrnerestnd 40,000 tons). Specification from Town Clerk. 


_ Fleetwood.—May 26th, Council. 2,000 tons of rough 
slack coal for the electricity works. Mr, A. Cottam, Clerk to the 
Council. 

One. 5-ten, steam 
or electric wagon. Mr. R. H. Clucas, Borough Surveyor. ' 

Manchester.—May 25th. Corporation Electricity Com- 
mittee. Various stores for 12 months. F.. E. -Hughes, 
Secretary, Electricity Department, Town Hall... 


Stoke-on-Trent. — Corporation: electricity, works, Coal 
and.slack for a year, Borough Electrical Engineer. », 


CLOSED. 
Government Contracts.—List of new contracts placed 
during April, 1917 :— 
War Office, 


Electric cable.—G.E. Co., Ltd.; W. T. Ltd. ; C, Macintosh 
and Co., Ltd. ; Siemens Bros. & Co., 

Electric éells.—I. R., G.P, & Telegraph Works Co., Ltd.; Siemens Bros, 
and Co., Ltd. 

Stoneware conduits.—Albion Clay Co., Ltd, 

Ebonite.—C. Macintosh-& Co., Ltd..; Siemens & Ltd. 

Electric light fittings and accessories.—Cable Accessories Co., Ltd. ; 
General Electric Co., Ltd.; H. J. Gray & Son; 8, pears & Sone Ltd. ; 
8. & F. Hodgetts & Co. ; ; Jowett Bros., Ltd.; 8. D. Page & Sons, Ltd. ; 
G. Roe & Sons; T. Saveker ; Simplex Gonduies Ltd. ; ‘fen Electric Co., 
Ltd.; Leef, Sundt & Co. 

Blectrie lamps. _B.T.H. Co., Ltd. ; Cryselco, Ltd.; General Co., 
Ltd. ; Pope’s Electric Lamp Co., Ltd. ; Siemens Bros. &.Co. Li 

X-Ray plant. —Austin Motor Co., Ltd, 

Hand switches.—Edison Swan Electric Co., Ltd. ; G.E. Co., Ltd. 

. Works services.—Electrical plant: Cavendish Electrical Co., Ltd. 

Electric torches and lamps.—Edison Swan: Electric Co., Lita: ; Efandem 
Co., Ltd. ; G.E.’Co., Ltd. ; Westwood Electrical Co., ‘Lt d. 

Tin wire.—B. L& Helsby Cables, Ltd. ; P. Ormiston & Sons, Ltd. 

Inpia OFrFIceE SToRE DEPARTMENT. 

Elements.—G.E. Co., Ltd. 

Exchange.—Automatic’ TelegrapheManufacturing Co., Ltd. 

Wire.—London Electric Wire Co, & Smiths, Ltd. - 


Post Orvice. 


Protective apparatus. —British L. M. Briesson Mfg. Co., Ltd. 

Repairing wire-apparatus.—G. Plumpton, Ltd. 

Telegraph ditto.—LR., G.P. & Telegraph Works Co., Ltd. 

Telephone ditto. —Gent & Co. ; Peel-Conner Telephone Works, Ltd. ; ; 
Siemens Bros. & Co., Ltd.; Western Electric Co,, L 

Air-line arms.—T, Gabriel, Sons & Burtons. 

Galvanised cup arms. —Bullers, Ltd. 

Arm bolts.—Guest, Keen & Nettlefolds, Ltd. . ; \ 

Battery boxes.—W. D. Tucker & Sons, Ltd. } 

Cast-iron brackets.—Bullers, Ltd. 

Submarine cable. —Telegraph Construction & Maintenance Co., Ltd. 

Yelegraph cable.—B.I. & Helsby Cables, Litd.; G.E. Co., Ltd. ; W.*T. 

Henley’s Telegraph Works Co.; Ltd. ; Union. Cable Co., ‘Ltd. 

Dry cells.—Siemens Bros, & Go., Lid. ‘ 

Telephone cords.—Siemens Bros. & Co,, Ltd. 

Extensions and modification of telephone equipment, Edinburgh.— 
Western Electric Co., Ltd. 

Galvanometers.—I.R., G. & Telegraph Works Co., Ltd. 

Head-dresses.—R. Burley, Ltd, 

Insulators.—Taylor, Tunnicliff & Co., Ltd. 

Zinc rods.—Eyre Smelting Co., Ltd. - 


Telephone storage-battery repairs, Glasgow. —Tador Accumulator Co., Ltd. 


Bronze _ wire.—T. Bolton & Sons, Ltd.; B.I. & Helsby Cables, Ltd. ; 
F, & Co. (incorporated in the ‘London Electric Wire Co. and 
Smiths, Ltd.). 
H.D. copper wire.—T. Bolton & Sons, Ltd. 3 B: I. & Helsby Cables, Ltd. ; 
, Blliott’s Metal Co., Ltd.; R. Johnson & Nephew, Ltd.; Shropshire 
Tron Co., Ltd.; F. Smith & Co. (incorporated in the London Electric 
Wire Co. & Smiths, Ltd.) ; J. "Wilkes, Son Hd Mapplebeck, Ltd. 
Tinned-copper wire. —B.I. & Helsby Cables, L 
Enamelled and flame-proof wire.—C. Co., Lita, 
Galvanised- -iron wire:—Dorman, Long & Co., Ltd. ; R. Johnson & Nephew, 
; Rylands Bros., Ltd. ; Shropshire Tron Co., Ltd.;.F. Smith and 
Co., “Wire Manufacturers, Ltd. ; Whitecross Co,, ‘Lta. 


Australia, — QueENsLAND.—The P.W.D. has: accepted 
the tender of the Brisbane Electric Co. for high-speed engines and 
electrical, plant for the Goodna Hospital, at £4,055; and: that-of, 
the Edison Swan Electric Co,, Litd., for’ a storage battery, at £1,281. 
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SYDNEY. —Four electrically-dtiven ifidnoed-drangit fans at Ryde 
pumping station, for the Pareine Board of Water Supply and 
Sewerage :— 


Ferrier & in 
Noyes Bross; 


i 
R. Wildridge & Co, 


~ d) £1,950 
1,730 
2,040 
4,895 
: Office estimate, £1) 360. 
P.M.G.’s Department, N.S.W.. Accepted tenders; 
100 miles te” eas wire cable, ‘£17 15s. per mile.—Western Electric Co. 


(Aust.), Ltd. 
100 miles No. 18 wire, 17s. ‘6d. per mile.—Noyes Bros. 
and Co., Ltd, 


Victorian Railways Department :- 
Storage-battery freight Edison battery, accessories, 
£427.—Knox, Schlapp & —Tenders, 
Aylesbury.—T.C. tenders :— 
Premier Gas Engine Co.—Gas plant for the electricity works. 
General Electric Co;—Dynamos, 
Leyton.—U.D.C. Accepted tenders :— 
E .~Electrical Apparatus Co., Ltd., and ‘the Reason n Mtg. 
London.—Sr. Panonas. —Tenders for 50, 000 pairs of 
carbons for use. in open are’ lamps :——’, 


General Co,, Ltd. 


(accepted “£606 0 
Crompton & Co. - mind 562 10 


British Central Electrical Co. Ltd. 630 0 
Engineering & Are Lamps, 108.15 


HAMMERSMITH.—The. Electricity Committee has ‘received the 
undermentioned tenders for induced- draught plant at the gene- 
rating station :— 


Musgrave & 564* 
James Reith & Lid. 2,720 
Matthews & Yates, Ltd. ea "260* 
Davidson & Co., Ltd. .. “ 2,946 
Underfeed Stoker Co, 8,271 
* Not inelndigg the cost of electric motor for ativing the second fan. 
One steam-driven turbine with reducing gear for driving the fans, £650.— 
R. J. Hodges;& Co. 


STEPNEY.—Electricity Committee. Accepted tender :— 


Four motors and starters, in connection with the new fans at the ilauip 
house generating station, £1,044, Ltd. 


FORTHCOMING EVENTS, 


Junior Institution of En: rs.—Friday, May 25th. At 8 p.m. At 30, 
Victoria Street, S.W. xr. William ilson, F.R.S., will exhibit and 
describe a Tellurion. 

Reval of Great May 26th and June 2nd. 

At Albemarle Street, Piccadilly, Lectures (IV and V) on 
‘ hel Electrical Properties of Gases,’’ by Prof. Sir J. J. Thomson, Pres, R,5, 


NOTES 


Volunteer Notes.—County or LONDON VOLUNTEERS 
ENGINEERS (FIELD COMPANIES).—Headquarters, Balderton Street, 
Oxtord Street, W. 

Orders for-the Week. By Lieut.-Colonel C. B. Clay, V.D., Commanding :— 

Monday, May 28th.—See Special Orders. 

| May 29th.—Lecture, 6.80. drill and bayonet fighting, 
0 

Wednesday. May 30th.—Drill, No. 1 Company, Right aoe Com: 6. 15. 

Thursday, May 3ist.—Drill, No.8 Company, Right Half C 
Class by M.O., 6.30. Signalling Class, 

Friday, June lst.—Technical for No. 2 Company, Left Half-Company, at 
Regency = a Drill, No. 3 Company, Right Half Company. Recruits’ %, 
a 0 

Saturday, June 2nd.- Commandant’s Parade, 2.45. Uniform for drill. | 

Sunday, June 8rd.—Parade Clapham Common Station (Tube Railway), 
9.45 a.m., for work at Bombing School. Uniform. Rations must be carried. 

(By order), Mactrop Adjutant. 


Institution and Lecture Notes.—Physical Society of 
London.—At the meetirfy held on, April 27th, a paper entitled 
“A Note on the Derivation of the General Equation for Wave 
Motion in an Elastic Medium” was read by Prof. J. A. Fleming, 
F.R.S. The paper explains a simple method of arriving at 
the general differential equation for wave motion in a manner 
which would appeal to students not very well versed in 
hydrodynamics or-the theory of elasticity. A paper on “Cohesion,” 
by Prof. Herbert. Chatley, D.Sc., was taken as read. One of the 
objects of the paper was. to re-state and add nanition evidence in 
favour of an eleetrical theory of cohesion. 

Society of Engineers’ (Inc.).—A paper was read by Lord 
Headley, on May 7th, dealing with the “Goods Clearing House 
System” introduced by Mr. A. W. Gattie and Mr. A. G. Seaman 
some eight years ago. Electromagnetic sorting avd distributing 
machinery is. employed, with: the view of doing away with the 


waste of time, space, and money inseparable from the clumsy 


methods of loading, unloading, shunting, &c.,at the termini of all our 
great railway systems. The actual loss to ‘this country due to the 
antiquated methods at the railway terminals has been estimated at 
over £1,000,000'a day. . The system was described in our issue of 
July Sth, 1910. 

Victorian Institute of Engineers,—In a presidential address, on 
March 29nd, Mr. H.R. Harper, electrical engineer to the Melbourne 
City Couneil, quoted figures illustrating the rapidity with which 


electricity is coming into use-in factories throughout Victoria. In 
1915, there were 1,915 factories using electricity, the actual H.P. 
used being 26,385. Assuming that the population of Melbourne 
in 1925 would be 925,000, the estimated consumption would 
average out at 260 units per capita; and assuming that 130 million 
units would be generated by the Railways Department for the 
operation of the suburban railways, the total consumption per 
capita for all purposes would be 400 units. In view of the 
necessity for larger plant, absolute bed-rock costs of fuel, and 
unlimited. water—for cooling purposes, it would be necessary to 
provide in the near future one, and later on perhaps two, large 
power houses for light, power, and tramway requirements in the 
metropolis. Before any scheme. for a new power house for the 


Melbourne area could be decided upon, the question whether brown’ 


coal could be economically used would have to be given very careful 
consideration. The most serious handicap that brown coal in 
Victoria had been burdened with was the comparatively low price 
at which superior imported black coal had been: available, but the 
greatly increaséd price in recent years of black coal gave the 
brown coal a great opportunity to compete with it. He estimated 
that, without any of the benefits derivable from by- -products, 
electric power pro@é.ced at the Morwell field could be delivered in 
Melbourne in the form of 20,000-volt energy at about one-third of 
a penny for each unit, with a load factor of 40 per cent. For a 
*24 hours’ daily supply, the cost for each high-tension unit would 
be about a farthing. These prices were based on a limited’ output 
of 50,000 Kw.: The cost of power from Altona would be equivalent 
to ‘35d. a unit. It would be practicable, with the aid of 110,000- 
volt overhead transmission, to convey electricity considerable 
distances throughout the State. The production and distribution 
in bulk. of electricity would seem a reasonable activity for the 
State Government to undertake, allowing the retail distribution of 
electricity to remain in the local hands, municipal or private.— 
Australian S. and Mining Standard, 

Institution of Electrical Engineers.—The annual meeting of the 
NEWCASTLE-UPON-TYNE LOCAL SECTION was held on May 14th. 
The report of the Committee stated that the membership had 
increased from 240 to 250, and an ‘unusually diversified programme 
of papers and discussions had been gone through during the year. 
The officers and Committee for the ensuing year were elected as 
follows :—Chairman, A. H. Marshall ; vice-chairmen, A. P. Pyne, 


~ W. Cross ; past chairmen, C. Vernier, P. V. Hunter, H. W. Clothier ; 


Committee, power supply undertakings, E. Fawasett, J. W. Jackson, 
W. F. T. Pinkney ; manufacturers and contractors, L. H. A. Carr, 
T. Carter, W. G. Gunn, J: H. Holmes, M. G. 8. Swallow ; Post 
Office, F.C. G. Baldwin ; universities and technical colleges, F. O. 
Hunt, W. T. MacCall, Dr. W. M. Thornton ; borough electrical 
engineers, C. Turnbull ; consulting engineers, J. R. Beard, W. C. 
Mountain, G. Stoney, FRS. ; North-Eastern age ag Co., C. E. 
Taylor ; hon. treasurer, C. Vernier ; hon. 70 retary, J. R . Andrews ; ; 
assistant hon. secretary, R. W. Gregory ; on. auditors, H. 8. Ellis, 
G.L. Porter ; students’ representatives, J. Rosen, A. W. Crompton. 
The report and the financial statement were formally adopted, and 
Mr. J. H. Holmes then gave an- address on the early days of the 
telephone, phonograph, and electric light. 

Illuminating Engineering Society.—The report of the Council 
for the session 1916-17 states that, in accordance with a suggestion 
made at a recent meeting, a Committee has been appointed to draw 
up a pamphlet explaining the nature and use of the “lumen.” 
The Society has been actively engaged on work of public import- 
ance, having been invited to. be represented on the London Safety 
First Council, and to co-operate with the Cinema Commission 
Inquiry, while Committees of the Society have been engaged in 
special investigations for Government Departments in connection 
with the war. A deputation also waited upon the Department for 
Scientific and Industrial Research, and requested it to form a Joint 
Committee on Illuminating Engineering ; this was done, the 
following being the names of the members :—Mr. A. P. Trotter 
(chairman) ; Sir Maurice Fitzmaurice, Mr. J. S. Highfield (repre- 
senting the Standing Committee on Engineering) ; Prof. H. Jackson, 
Prof. 0. V. Boys (representing Standing Committee on Glass 
and Optical Instruments) ; Dr. C. Carpenter (South Metropolitan 
Gas Co.); Mr. Leon Gaster (illuminating engineer); Mr. F. W. 
Goodenough (chairman of Council, Illuminating Engineering 
Society); Captain J. H. Parsons, F.R.C.S. (ophthalmic surgeon) ; 
Sir John Snell (electrical engineer). The formation of this Com- 


mittee is regarded as an important recognition of the aims of the 


Society. 


Protected Occupations.—The Ministry of Munitions of 
War has now issued a useful leaflet (MM 139), which forms a short 


. guide to the Schedule of Protected Occupations (MM 130).. Copies 


of the schedule, to which we referred some weeks ago, are’in the 
hands of Trade Union secretaries and employers, and can be 
obtained from any bookseller for one penny. By means of a series 
of 15 paragraphs given in the form of question and answer. any 
man may discover whether he is or ‘is not protected me what he is 
to do under given circumstances. ° 


Parliamentary.—Royat Assunt.—The Royal Assent 
has been given to the West Kent Electric Power Act, 1917. 


‘Protection from Lightning.—A correspondent, with the 
pseudonym “Erg,” who has omitted his name and address, is 
informed that the measures he proposes to adopt ought to prove 
quite satisfactory and efficient. 


The Huns and Cockerill’s— Rerites reports that almost 
all the machinery of the Cockerill establishment at Seraing has 
been removed by the Germans, and the management has conse: 
quently been obliged to close the works, 
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Fatalities. — An inquest was held at'Dudley concerning the 
death of J. C. Beaumont (28), an electrician employed by Messrs. 
Bean & Son, who was killed in one of the transformer houses of the 
firm. Deceased had been employed: by this firm 17 months. He 
was one of three electricians engaged in the night shift to attend 
to the repairs and maintenance of the plant,.and one morning, 
shortly before finishing shift, he invited two friends, who were also 
employed at the factory, into the transformer house. He opened 
the eubicle, and almost instantly his friends noticed his right 
sleeve smoldering. One of them, who tried to pull the deceased 
clear, himself suffered shock and burns. Mr: J.L. Chalmers, the chief 
electrical engineer of the firm, said that the only purpose deceased 
would have in the transformer power house would be to put in the 
high-tensionswitch. It was against the regulations foranyone, except 
an authorised person, to enter the transformer house. From what he 
had seen of the man’s injuries, he concluded that he must have 
opened the cubicle and touched two copper wires, and would have 
the full force of the 5,500 volts A.c. through him, so long as the, 
current held him'there. They had an automatic gear that caused’ 
the switches to trip out, and it would not be until the two switehes 
at the Smethwick station (five miles away), and the two 
switches at Oldbury (three miles away), and the one at the works 
tripped out, that the man would drop to the floor. The whole of 
the regulations of the Home Office were complied with, and certain 
extra precautions taken, but it was impossibleto wrap to the very ends 
the copper wire which deceased appeared tohave taken holdof, Arti- 
ficial respiration was tried for a considerable period. In addition to 
holding the wires, deceased was apparently leaning against the 
eubicle, which would account for the burns to the man’s left leg. 
Verdict, Accidental death.” 

An inquest has been held on the death of a labourer killed by 
being taken round a shaft when putting on a belt at the Blackpool 
Corporation electricity works. 

BIRMINGHAM.—" Accidental death” was the-verdict arrived at 
in the inquest on the death of D. R. Hinge (19), an electrician in 
the employ of Harpins & Co., who was repairing an electric light 
cable on a lift at 114. New Street. Deceased was found on the top 
of the cage with his neck pinned between the cage and the lift 
wall. The foreman electrical engineer said that his assumption 
was that Hinge had been trying to work the switch from the top 
of the cage—a thing that‘he should not have done. 


Welsbach Appeal to the Privy Council Dismissed.— ~ 


The 7imes for May 18th contains a report of the hearing before the 
Judicial Committee of the Privy Council of the appeal of plaintiffs 
in the case of the Welsbach Light Co. of Australasia, Ltd., 7. the 
Commonwealth of Australia and the Attorney-General for Australia. 
The petition was for leave to appeal from a judgment of the High 
Court of Australia. Under the Trading with the Enemy Act the 
Attorney-General for Australia on August 5th, 1915, acting under 
the Proclamation of the Governor-General, declared that certain 
companies, including Falk, Stadelmann & Co., were, in his opinion, 


, managed or controlled, directly or indirectly, by or under the 


influence, or carried on wholly or mainly for the benefit, of persons 
of enemy nationality or resident..in an enemy country. On Sep- 
tember 18th the Attorney-General made a similar declaration 
against the Welsbach Light Co. of- Australasia. The petitioning 
company’s affairs were thus brought to a standstill, and they insti- 
tuted an action against the Commonwealth and the Attorney- 
General, alleging that the provisions of the Trading with the 
Enemy Act were ultra rires the Commonwealth Parliament, and. 
in any case, that the Proclamation, and the declaration under 
which they had suffered, were unlawful. They denied the 
allegations as to enemy influence or control. 

The Commonwealth demurred to the action, and the demurrer 
was argued before the High Court of Australia, which, by a majority 
of six Judges against one, allowed the demurrer, and entered 
judgment for the Commonwealth. 

The petitioners now applied for leave to appeal. They urged 
that the prerogative of declaring what persons were enemies 
belonged to His Majesty alone, and that it was beyond the powers 
of the Parliament or the Governor-General of Australia to declare 
or proclaim that a person or company was to be regarded as an 
enemy throughout Australia. Even if the Trading with the Enemy 
Acts of Australia were, in all respects, within the powers of the 
Parliament, they did not authorise or justifyeither the Proclamation 
or the Attorney-General’s declaration. The petition was dismissed, 
without costs. 


The Engineers’ Strike.—Matters connected with the 
strike of engineers and other munition workers in different parts 
of the country came to a head at the week end, and as the result of 
conferences and interviews, in one of which Mr. Lloyd George 
personally took part, an understanding was arrived at which may 


“eventually clear up the misunderstandings and grievances which 


have in part contributed to the trouble. Thousands of men 

returned to work during Monday and Tuesday, but others remained 

out pending the result of the proceedings at Bow Street. on 

Wednesday concerning the strike leaders who were arrested in 

London, Manchester, Sheffield, kc. There has been talk of a strike 

of electricians, acting in sympathy with the engineers, and in some 

places matters went further than talk. At the time of writing we_ 
understand that as a result of a meeting df the men’s representa- 

tives with the Minister of Munitions on Wednesday, the eleetrical 

strikers returned to work yesterday morning. ' 


Telephone Operators for the Front.—Seven Liverpool 
telephone girls between the ages of 25 and 30 have been selected 
for telephone work in France. They are now receiving special in- 
struction-for the work they are destined for on the Army field 
telephone apparatus.—Manchester Daily Dispatch, 


The Sperry Anti-Submarine Device.—It is reported 


_ from Washington that the United States Navy Consulting Board is 


testing an invention developed by Mr. E. A. Sperry to combat the 
submarine menace, and tests are expected to be completed in a few 
weeks. The device requires no extraneous machinery, and can be 
utilised against the enemy this summer ; it is expected not only to 
render merchant ships immune from danger, but also to make 
_them strong in offence, and to. wipe out the U-boats altogether, 
Mr. Sperry is well known as the inventor of the Sperry gyroscopic 
compass and stabilisers and the Sperry searchlight are lamp, and 
as a founder of various electrical companies. We wish him all 
success in his new venture. 


Appointments Vacant.— Meter and electric light wiring 
inspectors (£2) ? shift engineer, for Eccles electricity works. See 
our advertisement pages to-day. \ 


Pre-War Contracts.—The Committee appointed by the 
Board of Trade to consider and report on the position of. British 
* manufacturers and merchants after the war in respect of contracts 
entered into by them prior to the war with persons or companies 
in the United Kingdom or in Allied or neutral countries, the 
fulfilment of which has been prevented or impeded by the war, and 
as to the measures, if any, which are necessary or desirable in this 
respect, has begun its sittings, and is ready to receive evidence, 
Secretary, Mr. L. F. C. Darby, Board of Trade, 7, Whitehall 
Gardens, London, S.W. 1. Communications should be made 
through firms, their Chamber of Commerce or their Trade 
Association. 


The I.E.E, Wiring Rules and the E.C.A.—The following 
letter was received too late for insertion in our “Correspondence ” 
columns ;— 

“The letter in your-issue of May 18th, over the signature * Wiring 
Rules,’ is an instance of the insidious form of attack electric wiring 
contractors have been subject to for the past ten years or so. The 
suggestion is that the wiring contractors push a cheap class of 
wiring, whilst the supply authorities endeavour to maintain a 
higher standard. 

“Your correspondent says :—'In a large town, several leading 
members of the E.C.A. are using slip-joint tubing. which the I.E.E, 
rules specifically forbid. On protest being made by a supply autho- 
rity, the contractors stated that they paid little attention to the 
I.E.E. rules, and also declared that no one had the power to 
enforce them.’ 

“‘T contend that it is the wiring contractors who have con- 
tinuously pushed for a better and more permanent class of wiring, 
but have been hindered from first to last by the attitude of the 
supply authorities. During the time this has been going’ on, con- 
tractors have been assailed by statements that their work is bad, 
and that the public should be protected by the granting of muni- 
cipal wiring powers. It was expressly to combat these statements 
that the E.C.A. devised the ‘Guarantee of Work’ scheme by which 
it indemnifies the employer of any member of the E.C.A., subject 
to’ certain conditions, Against workmanship below the LEE, 
standard.‘ Unfortunately, the scheme was delayed by the inter- 
ference of the Board of Trade, who pointed out that it benefited 
members of the E.C.A. in preference to the remainder of the trade, 
and was inconsistent with the articles of incorporation. 

“The E.C.A. therefore promoted a company under the title of 
N.E.C.T.A., Ltd., expressly for the purpose of carrying out this 
indemnity, and your correspondént will be pleased to learn that 
the guaranteé will come into fofce as soon as the necessary arrange- 
ments can be made, which are expected to be completed within 
the next few months. odd beg 

“The E.C.A. is satisfied with the work of its members, and is 
prepared to back this opinion with its pocket. . I think this should 
be a sufficient answer to your anonymous correspondent. 


H. MARRYAT. 
“Qondon, E.C., May 22nd, 1917.” 


Electric Power Supply.—The Electric Power Supply 
Committee -appointed by the Beard of Trade, under the chairman- 
Ship of Mr. Huth Jatkson, to consider what steps should be taken 
to ensure an adequate and economical supply of electric power 
for all classes of consumers in the United Kingdom, particularly 
industries which depend upon a cheap supply of such power for 
their development,-has unanimously, come to the following con- 
clusions :— ; 

1. That the success of British industry afterdhe war will depend 
upon the adoption of the most efficient methods and machinery, 80 
as to reduce manufacturing. costs as much as possible. 

2. That a highly important element in reducing costs will be 
the general extension of the use of electric power supplied at the 

. lowest possible price, and it is by largely increasing the amount of 
power used in industry that the average output per head, and, as a 
consequence, the wages of the worker, can be raised. 

3. That the supply of electricity in a large number of small 
areas by separate authorities is incompatible with a technically 
sound system. 

4, That the interconnection of existing electric supply stations 
recommended by the Board of Trade in their letter of May 25th, 
1916, cannot alone meet the requirements of the situation. ; 

5. That a comprehensive system for the generation of electricity. 
and where necessary reorganising its supply, should be establish««| 
as soon as possible. 

It has. been decided to invite representative-associations through- 
out the country to give evidence before the Committee with regard 
to the best methods of giving effect to these conclusions,—Daily 
Telegraph, 
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An Industrial Bank Charter.—It is not so very long ago 
that there was a tendency in more or less influential public circles 
to throw cold water upon the efforts of those who desired after- 
the-war preparations to be made in good time. Those who knew 
from lengthy observation and experience how great was the leeway 
that we needed to make up in certain’ connections, saw only too 
plainly that the task before us would involve most minute and 
patient investigation of facts, conditions and situations, in order 
that appropriate remedial measures and enterprising policy might 
be adopted. Not many months after the war broke out such 
subjects pressed to the fore irresistibly, but, as the records show, 
we proceeded very slowly indeed in those dark days, and it was a 
long while before some of the necessary inquiries and investiga- 
tions were properly begun. Of late we have been trying to make 
up for lost time, and, in addition to waging war on such an 
enormous scale, we are trying to settle all the great controversies of 
the past generation, _ This speeding-up process may help us win the 
war earlier than we should otherwise have done, and it may leave 
the way clear of some of the old political controversies which 
turned our fathers’ grey, so that we may concentrate out minds 
and energy upon the problems of the new age. But it is not to 
be wondered at if some things attempted in a hurry, or advanced 
without receiving sufficient consideration from those concerned, 


are not in their early stages all that could be desired. Among - 


industrial authorities there has for many years been a conviction 


that something must be done to assist financially in the development’ 


of our foreign trade. Lord ‘Faringdon’s Committee found no 
difficulty in accepting that view, and in elaborating a scheme. 
But when all seemed to be plain sailing for the corporation which 
had been formed, and had received-its charter, hostility of a kind 
developed, apparently unexpectedly, in the Commons, and the Board 
of Trade vote, which carried with it the scheme in question, had_to 
be adjourned, so that the scheme might be further enamined in the 
light of the criticisms that had been offered. Sir Albert Stanley's 
speech explained the objects of the British Trade Bank or Cor- 
poration clearly enough, but it was unfortunate that he should have 
had te deal with it onthe Board of Trade vote, when his speech 
had to cover that great host of matters for which, as President, he 
has to act as spokesman. . The whole of the discussion seemed to 
centre round this particular section of the Board’s activities, and 
the criticisms may prove to be in a large. measure inapplicable, but 
the -whole.- matter seems to bear evidence of hurry. It would 
almost appear that some of the criticism offered could with 
fairness be attributed more to annoyance than to anything else. For 
the time being, the scheme is still awaiting Parliamentary sanction. 
The latest announcement is to the effect that the terms' of the 
Charter are being considered by the Solicitor-General on questions 
of Law. Further Parliamentary discussion is deferred until after 
the holidays. 

The National Alliance.—The Hon. F. Huth Jackson, 
P.C., presided on Tuesday at 64, Victoria Street, S.W., at a meeting 
of the General Committee of the National Alliance of Employers 
and Employed. Representatives of a number of Unions were pre- 
sent, together with leaders of industry, and the new constitution 
was adopted, after discussion. The chairman, after referring to 
the gravity of the prevailing unrest, emphasised the necessity for 
the Alliance to extend and strengthen its organisation as rapidly 
as possible, so that employers and employed might together assist 
the Government in the present difficult and invo.ved situation. 
They should be able to deal with the questions affecting labour 
and employrhent before they reached the stage of acute controversy, 
and they must all co-operate to promote generally the welfare 
of the workers and the efficiency of British industries. Another 
of their objects would be the facilitating of the reinstatement of 
soldiers, sailors, and munition workers in employment at the end 
of the war. The Committee decided to urge the Government not 


to interfere in industrial disputes until every form of direct nego-' 


tiation had been exhausted. 


Electrical Trades Union.—At a meeting held at the 
White Horse Hotel, Birmingham, last week, it was decided to form 
a Birmingham Station Engineers’ Branch of the Union. It was 
stated that the Union membership in the district had reached 
nearly 1,U00, and was continually increasing. According to a 
Birmingham paper, Mr. J. Kinniburgh, the general organiser, said 
that the Union desired to include all grades of electrical workers. 
“One of the speakers declared that he was tired of running a 
power station tor 8d. per hour while turnip-tops were costing 5d. 
per lb. and his war bonus amounted to only 14d.” 


+ 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway_and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—The Brighton 


Corporation Tramways Committee has granted ‘leave of ab- 
sence, with an undertaking to increase his salary at the proper 
time, to Mr. W. MarsH, ‘the engineer and manager, who has 
been appointed to assist the Director of Labour at Admiralty 
Shipyards. - 

The Kilmarnock T.C. has granted an increase of £100 on 
the salary of the electrical engineer, Mr. BEexon, 

Reading T.C. has increased the salary of Mr. CRAVEN, 


‘general manager and engineer of the tramways, from £600 to 


£800 a year, by £100 from April’ 1st, and two*subsequent 
yearly increments of £50 each; and that of Mr. J. McLENNAN 


CaLDeR, chief assistant engineer, from £250 to £300 by two 


yearly advances of £25 each. 

The Highways Committee of the London County Council 
recommends that Mr. P. L. Riviere, engineer on the staff of 
Messrs. Kennedy & Donkin, consulting engineers to the Coun- 
cil’s tramway undertaking, be appointed electrical engineer 
in the Council’s tramways department under the reorganisa- 
tion scheme at. a salary of £1,200 a year, rising to £1,500; 
there were 45 applications for the vacancy. 

St. Pancras B.C. has altered the titled of Mr. T. H. Mun- 
FORD, mains foreman, to mains superintendent (outdoors). 
Mr. A, Watters, formerly first draughtsman, is to be styled 
in future mains superintendent (indoors). ~ 

The Heston and Isleworth U.D.C. Electricity Committee 
has agreed to lend the services of Mr. P. E. Rycrort, its 
electrical engineer, to the Controller of Coal Mines (Board of 
Trade), ‘‘ probably only for a few months, and not exceeding 
the period of the war,’’ -to assist the Department on the 
technical side of the proposed redistribution scheme for coal, 
subject to payment of part of his salary. 


General.—It is announced that the office of Sir GrorGE 
AskwitH,. Chief Industrial Commissioner, has been trans- 
ferred from Old Palace Yard. The new address will be 
Ministry of Labour, .Montagu House, Whitehall, S.W. 1. 

At a meeting of the South African Institute of Electrical 
Engineers on April 19th, Mr. W. H. Perroll, the President, 
welcomed Lieut.-Col. J. H. Dospson, D.S.O., on his return 


’ from active service in German East Africa. - It was an- 


nounced that Mr! BerNnarD Price had joined the Government 


Industrial and Scientific Commission, and was in Cape Town. - 


The London .Coke Committee have consented, upon the 
request of the Controller of Coal Mines, to their engineer and 
fuel expert, Mr. E. W. L. Nico, Assoc.I.E.E., assisting and 
advising him in the matter of coke supplies and use, with a 
view to realising the greatest possible advantage through it 
in furthering the cause of coal economy. 

Mr. R. E. Moyntuan has been appointed works manager to 
the Electro Bleach and By-Products, Ltd., of Middlewich, 
Cheshire, and he has taken up his duties. 

The Telegraph and Telephone Age states that the retirement 
of Mr. JosepH Furze from the management of the Commer- 
cial Cable Co., at Liverpool, a position which he had occupied 
since the formation of the company 33 years ago, was cele- 
brated in Liverpool recently, when a goodly company, com- 
prising members of the local telegraph and cable world, 
assembled to do him honour. Mr. J. Wilkinson presided, 
and among the guests were Col. H. A. Schrank (late Lanca- 
shire Fusiliers), Col. A. de Vere Alexander, D.S.O., Col. J. P. 
Sparling (both late of the Indian Army), and Capt. J. H. L. 
Richards, R.N. Mr. W. Steventon, assistant manager, pre- 
sented to Mr. Furze a silver -tea and coffee service on an 
engraved salver as 4 mark of esteem from the staff of the 
Commercial Cable Co. at Liverpool, while a walking-stick, 
subscribed for by_ officials of the Western Union Cable ser- 
vice was also presented to Mr. Furze. Mr. W. Steventon, 
assistant superintendent, has been advanced to the position 
of superintendent in place of ‘Mr. Furze. 

According to the Daily Telegraph, the present chief of the 
Universities Department at the Board of Education, Mr. 
¥. Heatu, is to be the head of the new Science and Indus- 
trial Research Branch provided for in this year’s Education 
Estimates. The salary is £1,500, and there will be an assistant 


at £1,200. 


Roll of Honour.—We regret to learn of the death from 
wounds received in action, on May 13th, of Douaias CuTLER 
BonneuiaA, son of Mr. A. J. Bonnella, of Messrs. D. H. 
Bonnella & Son, Ltd. He was educated at St. Paul’s School, 
Hammersmith, and matriculated in 1913. On leaving school 
he joined the above-named firm, and remained there until 
he enlisted in the London Scottish at the age of 18. 

Private E. V. Batt, Cheshire Regiment, killed in action 
on May 2nd,- was employed at the Chester electricity works. 

Lance-Corporal H. H. Nicuout, West Yorkshires, reported 
missing, was in the service of Messrs. Tate, electrical engi- 
neers, Bradford. 

Private RicuarD A. Dooney, who has been killed in action, 
was employed at the British Westinghouse’ Works. 

Sergeant G. H. Cuark, West Yorkshire Regiment, late of 
the York Corporation electricity staff, has died of wounds 
received in action, aged 47 years. 

The Military Medal,. for bravery in conveying food to 
gunners under heavy shell fire, has been awarded to Driver 
C. Epmonps, R.F.A:, formerly on the staff at the Torquay 
Corporation’ electricity works. 

Sapper’ E: Ciarke, R.E., formerly engaged in the elec- 
tricity department of the Warrington Corporation, has died 
whilst-on active service. 

Gunner J. A. PapMore, R.H.A., who has died in a French 
hospital of wounds received in action, was for eight years 
at the Colchester Municipal electric light works. 

Private W. F.’*CHALKLEY, who has been killed, enlisted 18 
months ago from the staff of the Hitchin electric light works. 

Rifleman H. C. Carter, electrical engineer, for some years 
engaged with Messrs. Sandycroft, Ltd., Connah’s Quay, is 
reported dead, after being missing since July, 1916, 
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Lieutenant T. R. Srancomse, of the Army Ordnance De- 
partment, who has been promoted to captain, is an Associate 
Member of the Institution of Electrical Engineers, and pre- 
vious to joining the Forces he was a technical assistant. in 


the sales department of the Bristol Corporation, electricity 


department. 

Mr. A. B. Kipping, late manager of the Gravesend and 
Northfleet Tramways Co., has received notification of the 
death in action of his. son, ARTHUR KripeInG, who had. been 
missing since September 16th last. ‘ : 

Private T.. A. Srracnan (Northumberland Fusiliers), 
brother-in-law of Mr. A. Hugh Seabrook, .was recently re- 
ported killed in. action, but we understand. that a postcard 
has since been received from him which-is dated a -week. after 
the date upon ‘which he was supposed to be killed. 

Captain JOHN CHAMBERLAIN.—The very large number of 
our readers to. whom. Capt. John Chamberlain was. personally 
known will learn with deep regret that-he has. been. killed 
in action at the age of 35 years. Captain Chamberlain was 
a son of the late Mr. Arthur Chamberlain, and a cousin of 
Mr. Austen Chamberlain, M.P., and of Mr. Neville Cham- 
berlain. In the electrical industry his interests were both 
extensive and important, and they were also characterised 
with a spirit of enterprise and business energy. ~ After leav- 
ing Rugby School, where he was educated, he joined the 
firm of Chamberlain & Hookham, Ltd., meter manufacturers, 
&c., of Birmingham, and in this business he succeeded his 
father as managing director. He travelled extensively on 
behalf of «the firm, and made many: friends in all: parts of 
the world. He was also interested in Tubes, Ltd., Credenda 
Conduits, Ltd.. Thomas Smiths, Ltd., of Coventry, and in 
the’ Midland Electric Taght & Power Co., which owns the 
Teamington Spa electricity works, He was a Magistrate of 
the City of Birmingham, but had not sought civic or poli- 
tical honours. When the war broke out he heard the call, 


and early in 1915 went with his-regiment (South Wales: Bor- 


derers) to the Front. He was through severe fighting and 
was badly wounded. He returned to. the Front in Februarv 
this year. Captain Chamberlain married a dauchter of Prof. 
Povnting, of the Birmingham University, and he'leaves four 
children. 

Major G. C. Mitnes, electrical engineer to the. Lancaster 
Corporation, who has been on service with the King’s Own 
Royal T.ancaster Regiment since August. 1914, is again men- 
tioned in dispatches by Sir Douglas Haig. 


An American exchange records,that Mr.-Harotp A. LOGAN, 


formerly manager of the Great North-Western. Telegraph 
Co.’s office-in Belleville, Ont., who relinquished his position 
to enter overseas service, has been wounded. 

The Times records that Sec.-Lieut. THomas CHARLES TuR- 
ton. Liverpool Regiment, who was killed on May 8th, aged 
93, was educated at Dunchurch Hall. Rugby, and at Upnping- 
ba, and afterwards at Faraday House Electrigal Training 
Jollege. 


Obituary.—Mr. W. H. Munton.—The death occurred on 
May 16th of Mr. Walter H. Munton. who for 18 years had 
— et engineer to the Bristol Tramways & Carriage 
ut 

Str ALEXANDER Brynir.—We regret to record the death of 
Sir Alexander Binnie, the well-known engineer. for many 
vears chief engineer to the L.C.C., which occurred on Friday 
last at the age of 78 years. 


Will.—The late Mr. Rorertson -T.awson, a director of the 


Aluminium Corporation, Ltd., and other companies, left 
£104,264 gross. 


~NEW COMPANIES REGISTERED. 


4 


British Magnetos, Ltd. (147,495).—Private company. 
Registered May 18th. Capital, £100 in £1 shares. To carry on the business 
of designers, manufacturers, exporters and importers of, and dealers in, plural 
and single-cylinder magnetos for motor-cars, cycles, aircraft, marine, and 
other engines, or other purposes, motors, carburettors, batteries, and ignition 
and other electrical appliances, &c. The subscribers (each with one share) 
are: E, H. Godbold,'8, Breams Buildings, E.C. 4, advertising contractor; J. 
W. Molony, 32, Wnchester Avenue, Brondesbury, N.W.6, advertisement 
writer and designer, The first directors are to be appointed by the sub- 
scribers or by the company. Registered office: 8, Breams Buildings, Chan- 
cery Lane, W.C. 


C. S. B. Electric Bleaching Co., Ltd. (147,497).—Private 
company. Registered May 18th. Capital, £6,000 in £1 shares To take 
ever from W. R. Cooke and A. E, Coleman certain. patents relating to im- 
provements in electrolytic apparatus for prodycing liquor for bleaching and 
other purposes, X&c. The subscribers (each with one share) are: H, Spray, 
Pinner House, Gregory Boulevard, Nottingham, lace bleacher and dresser; 
W. R. Cooke, 10, Colville Street, Nottingham, lace and. hosiery. bleacher. 
The first directors are: H. Spray and W. R. Cooke (both permanent). Regis- 
tered office : Croydon Road Mills, Croydon Road, Radford, Nottingham. 


Societe Anonyme des Ateliers de Constructions Meca- 
niques Escher Wyss & Cie. (1,570F) (also known as Aktien- 
geselischaft. der Maschinenfabriken Escher Wyss & Cie).—Particulars filed 
May 15th, 1917. Registered in® Switzerland in 1912. Original “capital, 
6,500,000 francs in shares of 500 francs each. British’ address: 109, Victoria 
Street, S.W. KF. M, Jeboult, solicitor, of 9, Walbrook, E.C.4, is authorised 
to accept service. The directors are: Dr. H. Zoelly, J. Muller-Staub, D, 
Gauchtt, T. Kach, H. von Schultess-Rechberg-Bodmer, M. Zullig, Dr. F. 
Wegmann, K. Schafer, O. E. Ustern-Pestalozzi, and Morel Vischer (all of 
Swiss nationality), and: C, yon der Herberg and C. Zander (both of German 
nationality). 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 

"British Prometheus Co., Ltd.—E, Kerr, of 95, -Col- 

Row, Birmingham, ceased to. act as receiveg of manager,on Mag 15th, 


Leon Cornelis, Ltd.—Debenture. for £1,000, dated “May 
8th, 1917, charged on. the company’s undertaking and. property, present and 
future, including uncalled capital. Holder: A. R. Robert, 265, Strand, W.C. 


Electrical Contracts & Maintenance-Co., .Ltd.—Memor- 
andum..of satisfaction in full on February 24th, 1916, of re-issue in. 1913 
of debenture dated 1910, securing £100, (b) on December 30th, 1916,-of re- 
issyes in 1912 of debéntures dated 1910-11, securing £100, ‘and ‘(c) on De- 
cember. 30th, 1916, of ‘debentures dated:1909 and. 1911, ~securing £300: and 

Electrical’ Distribution: of Yorkshire, Ltd.) (84,972) .— 
Capital, £50,000 in £1 shares. Return dated March 13th, 1917, - 45,634 shares 
.taken up; £1 per share’ called up on 37,500. and ‘5s, per share on 8,134; 
£39,622 16s. paid. Mortgages and charges: £5,000, 

English Electrical Co., (112,639):—Capital, £5,000 
in £1 shares. Return dated March 23rd, 1917, 526 shares taken -up; £526 
paid. Mortgages and charges: £10,000. se. 


CITY NOTES, 


British cp An extraordinary general meeting of the 
Westinghouse shareholders’ was “held on “Monday at 
Electric and Hamilton House, -Victoria Embankment, 
Manufacturing Mr. J. Annan Bryce,’ M.P., presiding. 
Co., Ltd. bens CHAIRMAN proposed the following reso- 


That the directors of the company be and they are hereby’ authorised forth- 
with to increase the capital “of the company from £1,150,000 to £1,395,000 by 
the creation (a) of 110,000 additional. preference shares of £2 each, ranking for 
dividend and (when fully paid up and in the meantime subject to being fully 
paid’ up) in all other respects pari passu with the existing 500,000 reduced pre- 
ference shares of £2 each, and (b) by the creation of 500,000 shares of Is. 
each, to. be ‘called “** deferred shares,” and to -be entitled to the payment of 
a non-eumulative dividend at the rate of 7} per cent. per annum On the 
amounts paid or credited as paid up thereon next after and subject to. the 
payment of the dividends at the rate of 15 and 30 per cent. respectively on 
the preference and ordinary shares respectively of the company, but before 
any further distribution of profits:amongst the holders of such preference and 
ordinary shares and to rank for repayment of ‘capital in a winding up next 
after such ordinary shares shalt have been repaid the capital paid, up thereon 

+and before any further distribution of surplus assets but not to be entitled to 
any further rights whatsoever in respect either of dividend or profits, or of 
distribution of assets in a winding up, and that the directors be authorised 
forthwith to issue such new shares, subject to the eonsents of separate general 
meetings of the holders of the existing preferenee-and ordinary shares of- the 
company being obtained. 


Proceeding to explain the objects of the proposals (see ELEC. 
Rev., May 18th, p. 552, for the directors’ explanatory cir- 
cular), he said that the primary, and originally the sole, object 
of- the negotiations was to have a transfer of the control from 


' America to Great Britain. As the war went on, and it was 


discovered’ in how many directions the United’ Kingdom was 
dependent on foreign countries for the supply of articles 
which eould perfectly well have been made at home, it was 
more and more felt that after the war Great Britain should 
become more ‘self-sufficing in ~manufacturing. A natural 
corollary was a growing desire that British industry should 
as far as possible become independent of foreign capital and 
foreign control. As time went on this desire became more 
marked, and the directors: became convinced that the busi- 
ness of the company might be prejudiced if the control re- 
mained in America. It was remarkable that the desire for 
the independence of British industry originally manifested 
itself strongly in the oversea déminions, especially in’ Aus- 
tralia, where, as they. knew, Mr. Hughes very early in the 
war took drastic steps to put an end to foreign control of the 
metal. industries. The lead given by Australia was followed 
by India, and the strong sentiment produced by their example 
eventually induced the Home Government to .take action in 
the same direction. Before the war the company’s business 
in the Overseas Dominions began to show marked signs of 
development, and to give them the full. benefit of the ex- 
tended field open through the diminution of foreign competi- 
tion, which had been especially severe in Australasia, India, 
anfl South Africa, it had become of particular importance for 
them to be freed from foreign control. That they should be a 
purely British concern was, however, no less- desirable from 
the point of view of their home and continental business. The 
directors believed that the transfer of control to this country 
would benefit the business in every direction, and for that 
reason alone they strongly recommended their acceptance of 
the proposals. As an illustration of the injuriqus ‘way in 
which the continuarice of foreign control was likely to affect 
their business, he might mention that when lately. they de- 
sired to join the important Federation of British Industries, an 
organisation which had a membership of 400 firms, represent- 
ing a capital of between four and five thousand millions of 
pounds, and of some 40 trade associations, they were refused 
admission on the ground of their being under foreign control, 
notwithstanding that they were on most friendly relations 
with many of its ledding members. He had said that.originally 


the sole object of the proposal was the transference of the - 


control from America to Great Britain, But, incidentally, 
their American friends made ita condition of the option to 
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purchase the control, that. the holding company to be formed 
to buy the shares should acquire 110,000 preference shares of 
the company to~be deposited, along with their holdings in 
the British company, in the hands of the trustees for the first 
lien bonds, as security for the payment of those bonds. From 
the point of view of their American friends, those 110,000 
shares, representing. at par £220,000, formed a collateral 
security, but from their point of view, the issue of the 110,000 
shares to. be-acquired by the holding company had the advan- 
tage of furnishing them with £220,000 in cash. By the end 
of last year, when the option agreement was completed, it 
had bégun to be apparent that additional capital was required. 
When he was at Manchester last week in connection with 
the King’s. visit to their works—which, he might say in pass- 
ing, interested His Majesty greatly—he saw lying packed 


ready for shipment, but unable to get transport, about. 


£150,000 worth of their products, and there were in the form 
of goods in process of manufacture similar locks up arising 
from delay in delivery of materials, not to speak of increased 
lock up due to. the greatly increased: cost of material. Copper, 
for instance, which bulked largely in all electrical work, had 
more than doubled in price since the war began. The effect 
of all those factors in lock up of capital was likely to increase 
until the war was over, and would thereafter tend to diminish, 
though only very gradually. . But, as he said at the last 
general meeting, when the war was over they were certain 
to be confronted with an immensely increased demand for 
their products, which, by the excellence of their manufac- 
ture, had’ acquired a world-wide reputation. Even now they 
were able to-undertake only a small part of the business open 
te them, and to overtake the volume of orders: which would 
offer after: the war large additions to their plant would be 
required. It was: to provide this plant, and the additional 
working eapital which would also be necessary, that in their 
negotiations for obtaining the capital of the holding company, 
they had arranged for the group: which was forming that 
company to take up as and when required £500,000 in the 
form- of debentures. Having given reasons why the directors 
now asked for an increase of: capital after having a few years 
ago got it reduced, Mr. Bryce proceeded, to explain the details 
of thé proposals.. Hesaid that, as stated in the circular, their 
American friends held more. than half of the preference and 
ordinary ‘shares taken together in the British Westinghouse 
Co. Of the preference they held 286,747, out of 500,000; of 
the ordinary 54,421, out. of 75,000; and of the two together 
291,168, out of 575,000; or 50.58 per cent. Of the 4 per cent. 
debenture stock they held £675,000 out of £1,241,353, or 54.87 
per cent. They were to sell their debenture stock. at the price 
of 86 against +5 per cent. first lien bonds of the holding com- 
pany, their. preference shares at the price of 56s. against 5 per 


cent. first lien bonds of. the holding company, and their ordi- , 


nary shares. against 50 per cent. of the authorised issue of 
ordinary shares of the holding company. The result would be 
that they would get about £1,250,000 in 5 per cent. first lien 
bonds and half the ordinary shares issued by the holding 
company. The bonds were to be redeemable in not later than 
ten years, and in security for them: were to be deposited with 
trustees all the American ‘holdings of British Westinghouse 
shares and debenture stock.*and also the 110,000 preference 
shares of £2 each to be created by the British Westinghouse 
Co., and sold by it to the: hdlding company. The income on 
all ‘those securities would go to the holding company. The 
interest which the Americans would receive on the bonds of 
the holding company would ‘be éxactly equivalent in amount 
to the which: they ate‘present got from their holdings 
in the British ‘Westinghouse Co., on the basis of that com- 
pany’s paying 74 per-cent. on its preference shares. There- 
fore, the only hope their American friends had of getting a 
better return in the future than at present lay in any divi- 
dend they might get on their half of the holding company’s 
ordinary: shares. .. Before: distributing a dividend on its ordi- 
nary shares the holding cofapany would have to pay interest 
on its bonds'and dividend’ on its preference shares, besides 
providing for its administration expenses, and as its income 
would consist of what-it receivéd from its holdings in the 
British Westinghouse Co. it would be able to pay a dividend 
on_its ordinary shares only if; the British Westinghouse Co. 
paid: a larger dividend than 7} per cent. As, however, the 
Americans. would ‘have only half the ordinary shares in the 
hdlding company they could in no case have so good a return 
as if they had not parted with their holding in the British 
Westinghouse Co: ‘As to the values put upon their holdings 


by their American friends, let them take the’ preference shares -’ 


of: the company which they sold.. The price he had men- 
tioned. namely, 56s.,:was based on thé market price at the 
time the option agreement was made, namely, 50s., and the 
premium of 6s. was added in view of their accepting payment 
in 10-year bonds, which might not prove an easily market- 
able security at par, and which, in any cast, did not offer 
the possibility of an’ increase in value comparable with the 
possible, and even. probable, increase in the value of the 
British Westinghouse preference share. The price fixed for 
the debenture stock was 86, as against a market price of about 
684 at the time ‘the agreement was signed: ' The prices fixed 
showed a loss of ‘nearly £600,000 to their American friends on 
their cash invéstment nearly 20 years ago, an investment on 
which they had no‘return until the last four years, and the 
loss. was. definitely fixed just as the investrnent promised to 


become profitable. They did ‘not wish to part with their 
holding, and were under no necessity to do so, for during 


several years they had been making very large profits in . 


their.own business. Their consent to the proposals was given 


solely because they were broad-minded enough to‘ appreciate: 


. the motives which prommted their request, and the directors 


considered that their thanks were due to them for the 
generous way in which they had met them. Coming to the 
question of the new debentures, when the explanatory 
memorandum was issued some ‘of the details as regarded these 
and some other matters had not been definitely settled, and 
therefore only an approximate figure of the total. -available 
new capital could be given. One of those details was: the 
issue ‘price of. the debentures, which had since been fixed at 
95, as a result of which, and of another small item, the total 
available new. capital would be only £720,000; instead of 
about £750,000 as stated in the memorandum. The terms 
the directors considered reasonable. under present conditions, 
and with the: prospects of improved dividends they should 
prove better for shareholders than an equivalent issue of new 
preference shares: Proceeding to refer in conclusion to the 
parties providing the money, the Chairman said that, for 


“the reasons given in the memorandum and for other reasons, 
it was not possible to form a combination of shareholders. 


They were advised, on consultation with their financial 
friends, that it would not be possible to find the money under 
present circumstances. ‘One reason seemed to be conclusive. 
Under the option agreement it was a condition that the 
110,000 new. shares of the British Westinghouse had to be 
deposited with the trustees for the first lien bonds of the 
holding company. But an investment in the holding com- 
pany was not likely to be attractive to the shareholder of the 
British Westinghouse Co., because the subscriber to the hold- 
ing company was limited to 6 per cent. on his preference 


-shares, and could not get anything from his ordinary shares 


unless the British Westinghouse Co. paid more than 74 per 
cent.,- and, if it did, had to.share any surplus with the 
Americans. Moreover, it was not merely a question of find- 
ing £220,000. There had to be an undertaking to redeem 
within 10 years the £1,250,000 first lien bonds, and also to 
provide additional capital to the extent of £500,000 for the 
British Westinghouse Oo., that was to say something like 
£2,000,000 in all. There .was no hope of doing all this, 
especially under present circumstances, unless with the assist- 
ance of some powerful group. In consideration for its under- 
taking these heavy obligations, the group stipulated that the 
holding company, for- which it found all the money, should 
possess a three-fourths voting power in the British Westing- 
house Co. To furnish this voting power, it was proposed that 
the British Westinghouse Co. should issue to the holding com- 
pany: in return for £25,000 in cash, 500,000 shares of Is. each, 
which in combination with its other holdings of their securi- 
ties would give it the requisite majority. Those shares were 
entitled. fo a dividend limited to 74 per cent. only after 
payment of dividends of 15 and 30 per cent. on the prefer- 
ence and ordinary shares respectively. - No commissions of 
any kind were payable in respect of any part of the trans- 
action, and the directors considered that the terms as a whole 


‘were favourable, especially under present conditions. The 


group which was undertaking the obligations was the Metro- 
politan Carriage, Wagon & Finance Co., Ltd., of which Mr. 
Dudley Docker was chairman. It was entering into the 
transaction because it saw its way in connection with its 
own business to develop in many directions and make more 
profitable the business of the British Westinghouse Co. 
That it was prepared, after careful examination of their books 
and, accounts, to take so large an interest in their business 
showed the confidence of the group in the position and pros- 


pects of the company, and furnished a practical guarantee - 


to the company of getting any. further capital it, might re- 
quire. The group, having made so large an investment, 
would have a strong interest in protecting it by finding any 
further funds which might be necessary. The consent of the 


-Treasury had. been asked and, considering the importance 


from a national point of view of the object to be attained, 
there was no reason to anticipate a refusal. 

Mr: N. B. Dickson seconded the resolution. : ; 

In reply to shareholders, the CHATRMAN said the negotiations 
began nearly a year ago, but they were not eventually carried 
through until the beginning of December, long before there 
was any idea of America coming into the war. Whether the 
directors would have thought it desirable to complete the 
negotiations if America had come into the war while they 
were in progress he could not say, but he should think it 
was probable they would have. Although they were delighted 
that the United States had come into the war, the directors 
still thought it was highly important. that the concern should 
be @ purely British company. 
meant handing. themselves over to the new group “lock, 
stock, and barrel,’’ but he wag not sorry it was going to be 
done,.as he believed the group would make the transaction 
a profitable one to the company as-well as to themselves. 
They made it a condition that they were to get control, other- 
wise they would not put up the money. They were becom- 
ing responsible for raising £2,000,000, and. it would have 
been impossible to get that money from the existing share- 


Anolders: . He agreed it would have been_nicer if the arrange- | 


ment could have been carried out without the shareholders 


He quite admitted that it — 


ji 
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having to give up control. but it was necessary for the sake 
of the company to agree to the terms, and, -in the end, he 
did not believe that anyone would be dissatisfied with the 
way in which the arrangement had been carried out. 
The resolution was then carried with one dissentient. 
Subsequently, separate meetings of the ordinary and pre- 
ference shareholders were held at which the scheme was 
approved, one shareholder voting against the resolutjon in 
each instance. 
The net profit for 1916, after provid- 
Electric ing £6,597 for debenture interest and 
Construction £10,000 for depreciation, was . £51,504 
Co., Ltd, (against £43,241 for the previous year), 
plus £16,839 brought forward, less excess 
protits duty paid for the year ended March, 1915, leaving 
available for distribution £65,041. After paying the 7 per 
cent. preference dividend, 73 per cent. for the year on_the 
ordinary shares, and transferring £12,389 to the ‘general 
* reserve fund, making it £62,500, £31,442 is to be carried for- 
ward, subject to liabilities under the Finance and Munitions 


of War Acts for the two years. During the year the company 


‘ was almost. entirely engaged on special electrical work. Prices 
of materials and’ rates of wages continued on the up grade.* 
The increased net profit is due once more to a larger turn- 
over, which has been accomplished through the redoubled 
efforts of the staff_and workmen. Annual meeting: May 3lst. 

Capital expended’ during 1916, £2,699; 
Potteries revenue, £150,481. Traffic and parcels re- 
Electric Trac- ceipts increased by £13,993 to £135,120. 
tion Co., Ltd. Working expenses increased by £12,278, 
although many repairs and _ practically 
all renewals had had to be: postponed. The amount 
brought forward was £4,935. After deducting expenses 
chargeable to revenue (including £11,025 for debenture in- 
terest and £10,000 for renewals), £10,000 is put to reserve, 
5 per cent. is paid on tke preference, and 34 per cent.’on the 
ordinary shares, leaving £7,261 to carry forward. The reserve 
is now £46,128, and renewals account £45,738. In order to 
provide against the cost of carrying out the deferred repairs 
and renewals when conditions again become normal, a 
larger amount is carried to reserve and a larger sum carried 
forward. A fresh draft agreement providing for a postpone- 
ment by the Stoke-on-Trent Corporation of the date of pur- 
chase of the’ tramways in the borough is now before the 
Council. 
Mr. H. Kann presided at the annual 
West London’ meeting, on May 16th. He said that the 
and Provincial gross revenue of the Chiswick Electricity 
Electric Supply Supply Corpn.,. which supplied Aberyst- 
wyth as well as Chiswick, had increased 
by £897 to £20,528, and the number of 
consumers by 31 to 2,809. The net revenue had increased by 
£471. The corporation had paid 5 per cent. dividend. The 
speaker referred to the increased cost of fuel-and manage- 
ment, and said that the yeay had been one of considerable 
difficulty. They had managed to obtain additional power con- 
sumers, and they had further raised the charges in Chiswick 
by 10 per cent., and in Aberystwyth to the full charge allowed 
by the Statute. The new Diesel plant at Chiswick was work- 
ing very satisfactorily and, in spite of the high cost of oil 
fuel, showed a considerable saving as compared with the 
ordinary steam-driven sets. A resolution was adopted paying 

6 per cent., less tax, on the cumulative preference shares. 

For 1916, the balance at credit of profit 

Callender’s and loss is £117,597. and £207,347 was 
Cable and brought forward, making £324,944. This 
Construction is dealt with as follows :—Debenture in- 
Co., Ltd. terest, £13,500; pref. dividend, £10,000; 
depreciation of buildings, plant, machinery 

and office furniture, £17,237; dividend and bonus, and special 
bonus, aggregating 20 per cent. less income-tax, £35,000; 


carry forward, £249,207. The war has seriously hampered the ~ 


operations of the company, and regular business has con- 
tinually decreased, owing to the restrictions and regulations 
of the. Minister of Munitions, to increasing difficulties in 
manufacture, and to the more stringent curtailment of ship- 
ping facilities. The general home: trade in electrical wires 
and cables, together with the export trade to branches and 
customers overseas, had therefore practically come to an end 
at the close of the year. On the other hand, the special, work 
undertaken had largely increased, so that the workshops were 
well employed. .The requirements of National Service had 
made great demands upon the staff and workmen, and it had 
been with the utmost difficulty that the conduct of its affairs 
at its offices and in its workshops had been maintained. 
Every effort had been made to release men ‘for the Army, 
and an increasing number of women was being substituted, 
both at. Erith and at Leigh, for the men hitherto employed. 
The constantly augmenting factory charges, the increase in 
the cost of labour and materials, and the difficulty of obtain- 
ing supplies had rendered the management of the company’s 
business a task of considerable difficulty. Therefore. the re- 
sults must be deemed satisfactory. In order’ to meet the 
requirements of the Government for the company’s usual run 
of production and for other materials, considerable extensions 
had been necessary in buildings, plant, and machinery, both 
at Erith and at Teigh,and further extensions were now being 
made. As usual, all plant and appliances had been main- 


~ 


tained in thorough order.’ The cost of so doing had consider- 
ably increased oyer that in any previous year, largely due to 
the difficulties experienced in maintenance and the high 
prices ,of materials. “The operations of the Anchor Cable 
Co., Ltd., had during the year become still more closely 
merged in those of this company. The workshops at Leigh 
had been fully employed, on behalf of the company, running 
day and night, on important contracts for cables. Twenty- 
four men from the: company’s service have given their. lives 
for their country. Since the close of the last financial year 
Mr. A. W. Tait had, at the request of the ‘directors, - joined 
the board of the company. ‘ Annual meeting: May 3lst. 


The Concordia, Blektrizitats A.G., of 
German Dusseldorf, reports net profits amounting 
Companies. to £8,000 in 1916, as against £8,800 in the 


previous year. It is proposed to pay a divi- . 


dend of 74 per cent. on ‘the share capital of £50,000, being the 
same rate as in 1915. 

The Dr. Paul Meyer A.G., of Berlin, makers of electrical 
apparatus, realised net profits of £19,000 in 1916, as against 
£23,000 in the preceding year, on a share capital of £175,000. 
The dividend is at the rate of, 7}. per cent., as in 1915. 

The Faradit und Isolier-Rohr Werke Max Haas. A.G., of 
Reichenhain, Chemnitz, reports net profits of £29,000 for 
1916, as compared with £14,000 in the previous 12 months. 
The dividend proposed by this insulating tube company is 15 
per cent., as against 12 per. cent. in 1915. , 

The accounts of the Kabelwerk Wilhelminenhof A.G., of 
Berlin, show net profits of £13,700 for 1916, as compared with 
£12,200 in the previous year, on a share capital of £50,000. 
The method of disposing of the profits ig not stated; in 1915 
a-dividend at the rate of 18 per cent. was paid. 

The Elektrotechnische Fabrik Rheydt Max Schorch & Co., 
of Rheydt, reports that the plant was chiefly engaged on war 
work in 1916. After appropriating £11,000 for. depreciation, 
as in 1915, the accounts exhibit net profits of £40,000, as 
against £78,000 in the previous year. It is intended to pzy 
a dividend of 15 per cent. on the share capital of £131,000, as 
compared with 20 per cent. in 1915. 

The Land und Seekabel Werke A.G., of Cologne-Nippes, 
earned gross profits amounting to £61,000 in 1916, ‘as against 
£52,000 in the preceding year, the net profits being £37,000 
and £38,000 in the two years respectively. The directors re- 
commend the payment of a dividend at the rate of 12 per 
cent. on the paid share capital of £262,500, this comparing 
with 11 per cent. in 1915. 

The Norddeutsche Seekabel Werke A.G., of Nordenham, 
which belongs to the group of the Felten & Guilleaume Co. 
and the A.E.G., reports a loss of £2,300 for 1916, as compared 
with net profits of £9,700 in 1915. ‘By drawing, however, 
upon the dividend equalisation and redemption funds it is 
possible to pay a dividend at the rate of 4 per cent. on the 
share. capital of £300,000, being the same rate as in 1915. 

The gross profits of Korting und Mathiesen A.G., of Leipsig, 
arc lamp works, reached £54,000 in 1916, as contrasted with 
£30,000 in the previous year. After meeting general expenses 
and allocating £16,000 to depreciation, as against £4,500, the 
accounts indicate net profits of £21,000, as compared with 
£10,000 in 1915. A dividend of 8 per cent. has been declared, 
being 3 per cent. higher than in 1915. 

The report of the Elektrizitats Lieferungs Gesellschaft, of 


-Berlin, which owns, and is otherwise interested in, supply 


works, complains of the high prices of raw materials and the 
anxieties arising from the increasing scarcity of workmen 
The net profits earned in 1916 were £163,000, as contrasted 
with £169,000 in the previous year, and the dividend is at 
the rate of 10 per cent. on the ordinary share capital of 
£1,500,000, being the same as in each of the two preceding 
years, and comvaring with 12 ner cent. in 1913. 

The report of Voight und Haeffner A.G., of Frank fort-on- 
Main, states that the company was busily occupied in 1916 
on munition work as well as in its own special. departments. 
and the export trade with neutral countries even experienced 
an-increase. As gross profits, the accounts indicate the sum 
of £169.000. as against £155,000, and net profits of £102,000 
and £97,000 in the two years respectively, after having set 
aside £14,000 for depreciation, as compared with £15,000 in 
1915. The dividend is at the rate of 12 per cent.. as ecom- 
pared with 12 per cent. in 1915, 8 per cent. in 1914, and 12 
per cent. in 1913. 

The C. Lorenz A.G., Telephon und Teleqraphen Werke, of 
Berlin, revorts that .the turnover in 1916 exceeded that in 
any preceding year, war.contracts having formed the greater 
portion of the business. The works were extended, and 


‘double and trivle shifts were introduced. The srass profits 


amounted to £149.000. as compared with £116.000 in 1915, 
and the sum of £57,000 has been applied to depreciation, ‘as 
against £51.000, the plant having akin heen written. down 
to one shilling. It is proposed to pay a dividend at the rate 
of 35 ver cent., as in the previous year..although the share 
cavital narticipating is greater than in 1915. 

The directors of the Bergmann Elektrizitate Werke A.G., 
of Berlin, renort that the works were. principally engaged on 
war orders in 1916. which freauentlv led to fundamental 
alterations in manufacturing. and partly. to stoppages in’ the 
deliveries. Nevertheless, the value of the turnover ‘was 
approximately the same as.in 1915. The machinery and in- 
stallation material departments and the cable factory were 
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again fully occupied, and peace orders could only be satisfied 
to the extent to which substitute materials for copper, &c., 
were rendered available.. The reduction in the profits is 
attributed to the considerable increase in wages and in” the 
cost of materials, which was not equalised by any advance 
in sale prices. After the war, great problems would arise in the 
conversion from war work to peace work, including the replace- 
ment or repair of depreciated machinery,.and these matters 
would necessitate a large expenditure, for which provision 
had already to be made. The machinery, which stood in the 
books at” £201,000 in 1915, had been entirely written off, to- 
yether with the additional machinery which was solely in- 
stalled for war work, and was only suitable for this purpose. 
The accounts show gross profits amounting to £958,000, as 
contrasted with £1,066,000 in 1915. After defraying general 
‘expenses, taxes, &c., the sum-of £316,000 has been applied 
to depreciation, as against £313,000, leaving net profits of 
£459,000, as compared with £573,000. It is proposed to dis- 
tribute 10 per cent. on the ordinary share capital of £2,387,000, 
as contrasted with 10 per cent. in 1915 and 5 -per cent. each 
jn 1914 and 1913. The amount of £132,000 has been placed 
to the war reserve fund, wKich includes the war profits tax 
(which is not yet collected by the Government), this com- 
paring with £200,000_in 1915; and £30,000 has been devoted 
to benevolent purposes, as in 1915, the balance forward being 
£24,000, as against £19,000 in the previous year. It is added 
that the number of officials and workers totalled 12,000 at 
the end of 1916. 


Shanghai Electric Construction Co., Ltd.—Sir A. Dent, 


presiding at the ‘annual meeting in London last week, re- 


ferred to the continued improvement in the affairs of the 
company, which had enabled them to pay a dividend of 10 
per cent., as against 7 per cent. for the previous year. There 
were signs of a serious attempt at currency reform, which, it 
was hoped, would materialise to the advantage of the pre- 
sent depreciated coinage.’ The underground cable referred 
to last year ~was taken up and the copper shipped home and 
sold at £130 per ton, realising £2,300. The railless tram 
service had been slightly extended .to Honan Road Bridge. 
and the route continued to be well patronised. If the Council 
sanction the new scheme they would gradually introduce the 
railless system on some of the narrow streets. 


Colombo Electric Tramways & Lighting Co., Ltd.—Divi- 
dend, 10 per cent. (20s. per share), free of income-tax, for 


year; £15,000 to general reserve and renewal fund, from, 


which £4.000 has been written off special renewal account, 
leaving £78,000; £8,805 forward. - 


A. Reyrolle & Co., Ltd.—The net profits for 1916, after 
providing for debenture interest and including £2,896 brought 
forward, were £16,579. A dividend of 12 per cent. is pro- 
posed on the ordinary shares, together with a bonus of 10 
per cent. on both the preference and ordinary shares, trans- 
ferring £5,000 to the ‘reserve, and leaving £3,779 to be car- 
ried, forward.—Financier. ; 


Metropolitan, Carriage, Wagon & Finance Co., Ltd.— 
According to the Morning Post, the directors propose to in- 
crease the capital of the company to £3,000,000 by the crea- 
tion of a million ordinary shares of £1 each, and to capitalise 
£1,424,712, being part ot the undisturbed profits and reserve 
funds, by a distribution to the ordinary shareholders at the 
rate of one new share for every share of £1 held. 


Merthyr Electric. Traction & Lighting Co., Ltd.— Revenue 
£27,179, compared with £26,235. Reserve, £1,000; dividend 
on preference shares, £1,500; 6 per cent. on ordinary shares, 
£2,400; carried forward, £507. 


Penarth Electric Lighting Co., Ltd.—Revenue for 1916, 

£5,371; working expenses, £3,486. There is put to renewals 

fund, £750; dividend of 1 per cent. on the ordinary shares, 
£250; carried forward, £288. \ 


Brisbane Electric Tramways Investment Co., Ltd.—The 
revenue account for 1916, consisting of the dividend received 
from the Brisbane Tramways Co., Ltd., amounted to £94,936. 
Available balance £101,792. A balance dividend of 4s. per 
share, free of income-tax, on the ordinary shares, making 8 
per cent., free of tax, for the year, is to be paid, and £23,567 
carried forward. 3 


Mirrlees, Bickerton & Day. Ltd.—The net profit, after 
providing for devreciation and directors’ fees and excess 
profits duty, is £16,947, plus £2,038 brought forward. The 
directors recommend a dividend at the rate of 73 per cent., 
free of tax. on the ordinary shares. transferring £5,000 to 
reserve fund, and carrying forward £1,266. 


Chloride Electrical Storage Co., Ltd.—The directors pro- 
pose to make up the ordinary share dividend for the past 
year to-10 per cent. A 100 per cent. scrip bonus was recently 
declared.—Financial Times. 


Western Telegraph Co., Ltd.—The directors have de- 
‘lared the third quarterly interim dividend of 3s. per share, 
free of inconae-tax. 

Castner-Keliner Alkali Co.. Ltd.—Interim dividend for 


he six months ended March ‘31st, 9 per cent. , 


¢ 


STOCKS AND SHARES. 


TUESDAY EVENING. 


SEVERAL of the clouds which have overhung the Stock Exchange 
markets for the past three or four weeks have either rolled 
away completely or else are sufficiently rent by blue patches 
to re-induce confidence and restore firmness to the House as 
a whole. The Russian news, of course, is the principal factor. 
Everybody now. declares that he never entertained the least 
vestige of doubt as to Russia remaining staunch to the Allies; 
and this is true in a measure. Otherwise, prices would have 
fallen mtich more severely than they did. At the same time, 
the off-chance of German intrigue proving successiul at 
Petrograd certainly helped to raise a bar against business. 
The intimation that the United States would shortly put 
a division of men into the field came as another helpful con- 
sideration. The settlement of the engineers’ strike had been 
regarded as a matter of days, but the ’bus strike looked more 


-serious—at any rate, to Londoners unused to walking; and ~ 


the removal of’ apprehension on the score of: being: able to 
get boot-leather to outlast the strike trouble was one of the 
reasons which dispelled dulness and depreciation. Money is 
plentiful, and peace rumours begin to circulate again. 
Underground Electric incomé bonds recovered to 804 after 
touching 784. The shares of both classes, however, are un- 
changed, having been little affected by the strike. Metro- 
politan consolidated is a' dull spot at 22%,-and Districts keep 
steady about 16. Stagnation is the ruling note in the Home 
Railway stocks; and when in any market there is nothing 
doing, the inevitable tendency is to let prices droop. 5 
With a fresh recovery to nearly Is. 2d: in the Brazilian 
exchange, the prices of all stocks and shares connected with 
the country are once more on the up grade. Brazilian Trac- 
tion common have recovered to 48, and the preferred are a 
good market at 90. Rio Traroway 5 per cent. mortgage bonds 
that is to say, the second issue—are a little better at 754; 
while the Firsts have been changing hands just lately on the 


‘basis of 874. The Anglo-Argentine group, on the other hand, 


is a trifle easier, the first preference declining to 3 1/16, with 
business at 62s. 3d. at the end of last week. The 4 per cent. 
debenture stock has developed a mild activity at 73, and the 
43 per cent. second debenture is quoted 733, and the 5 per 
cent. debenture holds its improvement at 69. 

Of the Mexican issues, the 5 per cent. first mortgage bonds 
remain at 40 and the 6 per cent. seconds at 30, while no 
further changes occurred this week in the Mexican Light and 
Power descriptions. Kalgoorlie Electric Power preference 
rose nearly Is. to 5s. 3d. Victoria Falls preference are fairly 
lively at 6d. 

Domestic electric shares are extremely steady, and what 
little business there is centres on those of the London com- 
panies. County of London ordinary are a firm spot at 103, 
and could probably be sold about this price. Cities have been 
done as high as £12 within the last few days. Some atten- 
tion is also directed to the debenture stocks, City 5 per cent. 
debenture commanding 98. ~The company’s 4% per cent. 
second debenture has not been dealt in for the_ past six 
weeks, and is called 78 middle. The same price is quoted 
for County 44 per cent. first debenture stock, the company’s 
second debenture, also bearing interest at 44 per cent., being 
about 76. A buyer paid 43s. for Edmundson’s 6 per cent. 
cumulative preference the other day; and the la@t time that 
the 6 per cent. non-cumulative preference changed hands was 
at 10s. Business in the company’s ordinary shares has died 
away for the time being; the nominal price is 3s. 9d. for 
the £3 shares. . - 

Canadian electric bonds and shares have been influenced 
hardly at all by the declines that have taken place in many 
of the. American industrials. attributed to the new financial 
conditions that arise out of the entry of the: United States 
into the war: Canadian General- Electrics remain at 114 for 
both common and preference, Shawinigan Water at 127} and 
Kaministiquia at 1224. 

The figures shown in the report of the General Electric Co. 
of New York are little short of astonishing. The companv 
made a, net profit of 18} -million dollars, as compared with 
114 million dollars in the previous year; while the gross sales, 
at, 1344 million dollars, are nearly 50 million dollars more 
than they were in the corresponding twelvemonth. The com- 
pany has.paid 8 per cent. for the last 15 years. The directors 
have left this rate unchanged, notwithstanding the huge ex- 
pansion in the profits. The company’s surplus is now over 
34 million dollars. 

The Electric Construction Co. of this country publishes 
figures which look a hagatelle when comnared with the 
gigantic totals of the New York concern. But it hes done 
considerablv better than it did in the year 1915-16, the net 
profit of £51,500 heine £8,000 higher than it was in the 
previous year. The directors keep on the conservative side 
by retaining the dividend at 74 per cent.. but the carrv- 
forward is nearly doubled at £31,400. It is stated in the 
report that the excellent results are due to the larger turn- 
over. The price of the shares remains at 20s. ; 

The Castner-Kellner interim dividend is also out sinee we 
last wrote, and is the same as before—namely, 17} ver cent. 
This is regarded in the market as satisfactorv.and the recent 
improvement to 8 5/16 is maintained: British Westinghouse 
preference improved to 2%,-on the result of the meeting on 


. 
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| “Monday, when the shareholders assented to the scheme of 


reorganisation, of which we have already given the details. 
The expectation here is now general that by the directors’ 
plan for bringing the control of the company into this’ country 
profits will be substantially increased through the extra oppor- 
tunities which this will give the board of obtaining lucrative 
contracts, which, as we said before, could not have been 
handled under the #gis of an American-controlled concern. 
Callenders are a good market at 138, showing a rise of 
7s. 6d. on the week. On the other hand, British Insulated 
eased off to 123. A buyer came in for Edison Swan 4 per 
cent. debenture stock, upon which the price hardened to 704. 
Further particulars are now published of the issue of 5 per 
cent. extension debentures (1917) in the Metropolitan Electric 
Supply. Co. All the debentures must be redeemed within 14 
years by annual drawings. During the first seven years the 
redemption price will be 100, and in the second period it will 


be 1024. There is. no market in the Stock Exchange for the- 


bonds, but they are being offered outside at 95. It is said 
that the company sold them at 90; and, as we hinted a few 
weeks ago, there is a certain soreness in the London market 
at the debentures having been placed away from London in 


. the first instance. Froni the investment point of view, they 


were certainly attractive at the latter figure. “Even at 95, 
the yield is 5§ per cent. if the bonds run to M years’ 
maturity; while if they are paid off in the first year, the 
return would work out to over 103 per cent. on the money. 

Marconis- have again come in for attention, principally be- 
cause of the activity that has developed in the shares of the 
Marine subsidiary. The latter rose to 23, and the parent 
shares are within 1/16 of £3. Industrials generally are 
steady. Rubber shares show a trace of langour, although the 
price of the material is good at 3s. 1d. per lb. 


SHARE LIST OF ELECTRICAL COMPANIES. 
, Home Execrricrry Companigs, 
Dividend Price 
22, Rise or fall. Yield 


e o_o May 
1916, 1916, 1917. this week,  p.c, 


Brompton Ordinary .. 10 9 63 #618 6 
Charing Cross Ordinary oo 5 7 210 
do. do, do. 4%Pref.. 44 4% 618 6 
City of London .. oe 8 8 11 616 2 
do. do. 6percent. Pref. 6 6 10 600 
County of London | 7 104 613 4 
do. 6 percent. Pref, 6 6 10 -- 600 
Kensington Ordinary .. 53 511 7 
London Electric .. 8 1 -, Nil 
do. do. 6 4 : 3 668 
Metropolitan ee 8 8 600 
0. 44 percent. Pref. 44 44 740 
St. James’ and Pall Mall 8 68 0 
South London .. 5 75 6 
South Metropolitan Pref. - .. q 7 2t/- — 618 4 
Westminster Ordinary .. .. 7 58 669 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel. Pref. .. .. -6 6 $7 +3 639 
do. Def, 224 613 4. 
Chile Telephone .. oe 8 648 615 4 
Cuba Sub.Ord. -.. 6 5 8 6 6 
Eastern Extension eo 8 8 134 xd 18 
Eastern Tel.Ord. .. 8 8 188 *6 16 0 
Globe Tel.andT.Ord... .. 47° 7 123 + *5 12 0 
do. Pref, OSB 108 + 518 5 
Great Northern Tel, .. 88 515 
Indo-European .. oe oo» 49; 4 
Marconi... os oe +7 8 80 
New York Tel. 44 44 43 411 0 
Oriental Telephone Ord, 10° 10 414 1 
United R. Plate Tel. .. eo 8 8 _ 6 0 9 
WestIndiaand Pan. .. .. 64. 6d. +4 2465 
Western Telegraph .. .. 8 8 14 14 4 
Home Rarts, t 
Central London, Ord. Assented 4 4 604 = 680 
do. District .. 16 Nil 
Underground Electric Ordinary Nil Nil 13 Nil 
do, do.. Income 6 5 804 +1, «+64 8 
Forrien Trams, &0, 
Dividend 
1914, 1916, 
Sup. 6 per 6 6 5 —- 600 
o-Arg. Trams, Firs 84 1 
do. 5 Deb .. 6 -69° 715 0 
Brazil Tractions .. 4 48 +1 Nil 
Bombay Electric Pref. .. | 600 
British Columbia Elec. Rly. Pice. 5 5 60 _ 8 6 8 
do. do. Preferred Nil 4m Nil 
do, do. Deferred — Nil 844 = Nil 
do. do. Deb. 4t 64 6-12 10 
Mexico Trams 5 per cent. Bonds: — ‘N: 40 Nil 
do. 6pervcent.Bonds — Nil 30 Nil 
Mexican Light Common «» Nil Nil 1 _ Nil 
do. Pref. .. Ni Nil 22 Nil 
do, Ist Bonds .. Nil Nil 87: 
MANUFACTURING COMPANIES, £ 
bcoc'! ilcox ee ~ 
British Aluminium Ord. 7 710 
British Insulated Ord. .. 17, 12; —} 700 
British Westinghouse Pref. .. % a 24 + oy 6 6 4 
do. 5 Pret. oa oo 6. .6 4 _ 6 
‘Castner-Kellner .. oo _ 618 0 
Edison & Swan, £3 Ni — Nil 
do. do. fullypaid .,. Ni — 1 os Nil 
do. do. 4percent.Deb, 4 4 7 ‘+1 513 6 
Electric Cons OM .. 6 Th 710 0 
Gen. Elec, Pref... . oe 6 63.1 
India-Rubber .. 10° 10 ng = 4 
TelegraphCon .. ... 90 910 
* Dividends paid ‘free of income-tax, oe 
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MARKET QUOTATIONS. 
It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary aceording to quantities and other circumstances, 


Wednesday, May 23rd. - 


CHEMICALS, &c. 
a Acid, Oxalioc .. de per lb. 
a Ammonia, ate (large crys’ ee 
a Bisulphide of Carbon .. £28 
a Copper Sulphate .. We 261 10 
a Potash, Chlorate .. perlb. 2/6 
a Sulphate of Magnesia .. +. per'ton- 
a Sulphur, Flowers .. ” 
a «Crystals! per ton aa 
a Sodium Bichromate, casks ... per lb. 
METALS, &c. 
Brass (rolled metal 2* to 12 basis) per lb, 
c », Tubes (solid drawn) ” lee 
, Copper Tubes (solid drawn) .. 1/84 to: 1/9 
g Bars (best selected) .. per ton £165 
g Rod .. ory ” £165 
d (@lectrolytic) Bars» ” £142 
d » ” Sheets .. ” £ 
a Wire Rods ” £150 
H.C, Wire per Ib. 1/53 
f Ebonite Rod... oe we ” 3/- ‘ve 
n German Silver Wire eo ” 2/8 4 
A Gutta-percha, oe ” 6/10 
A India-rubber, Para fine .. 4d. ino, 
i Iron Pig (Cleveland warrants) .. per ton Nom, oe 
Wire, galv. No. 8, P.O. qual. £40 
g@ Mercury ee wer DOF bot, Nom. 
e Mica (in original cases) small .. per Ib. 6d. to Bj- ée 
eo ” » medium ” B/6 to 6/- oe 
«large .. | 7/6 to 14/- & up. 
d Silicium Bronze Wire .. oo per Ab. - 1/9} 
r Steel, Magnet, in bars .. per ton 
n » Wire, Nos,1tol6 .. per lb. 8/6 oe 
Quotations supplied by— ee 
a G. Boor & Co, James & 
Thos, Bolton & Sons, Ltd. Till & Co, 
d Frederick Smith & Co, ‘ i Bolling & Lowe. F 
e F. Wiggins & Sons. : i Richard Johnson & Nephew, Ltd, 
f India-Rubber, Gutta-Percha and--~ n P. Ormiston & Sons, 


Telegraph Works Co., Ltd. r W. F. Dennis &.Co, 


Central Station Employes:—According to the Eastern 
Morning News, Mr, Charles Doughty, appointed by the Industrial 
Commission, presided at the Guildhall; on May 16th, in arbitra- 
tion, proceedings between the Hull Corporation and employés of 
the electricity department. The latter had made an application 
to the Corporation for an increase of 12s. a week, in accord- 
ance with an award of the Committee on Production. Mr. 
H. A. Learoyd (town clerk) representéd the Corporation, and Coun- 
cillor Pybus (chairman of Hull Electricity Committee), Mr. Magoris 
(acting city electrical engineer), and Mr. T. G. Milner (city 
treasurer) attended. Mr. P. J. Tevenan (general secretary of the 
Municipal Employés’ Association), and) Mr. J. M. Gibson (district 
secretary) put the case for the men, who are in a certified occupa- 
tion: It is stated that if the amount were awarded the cost would 
represent £2,000 a year. Mr. Doughty expressed appreciation at 


the way the case had been put on both sides. The award will be - 


made in due course. : 

Willesden U.D.C. has revised the scale of wages to the technical 
staff as follows :—Senior charge engineer and meter tester; :40s. per: 
week, rising by annual increments of 2s. 6d. to 50s. ; shift engineers 
35s., rising to 47s. 6d. ; junior engineers 20s., rising to 30s. ; works 
foreman 50s., rising to 60s. ; plumber jointers 45s., rising to 52s. 6d. ; 
mains ganger 40s., rising to 47s. 6d.; arc lamp mechanic :37s. 6d., 
rising to. 45s.; arc lamp trimmers 30s., rising to 37s. 6d.; motor 
mechanics 37s. 6d., rising to 50s. ; installation inspectors 37s. 6d., 
rising to 47s. 6d. : 


Educational.—The Court of Governors of Sheffield 
University have sanctioned separate. Faculties of Engineering and 
Metallurgy in place of the existing Faculty of Applied Science. 
The Vice-Chancellor (Dr, Ripper) announced that it had-been 
possible to’ include among the members of the Faculty of Engi- 
neering two distinguished members of the profession—Mr. W. H. 
Ellis (Master Cutler) and Mr. S. Blake Walker. . 


The Metric System—At the dinner of the. Béighton 
Rotary Club last week, the president (Mr. A. F. Graves) told a 


story of his meeting two Polish gentlemen during a trip on the 
Continent, who caused him great astonishment by their perfect 


knowledge of English. In reply to his.inquiry as to how they 


learnt, to. speak the language so well, they replied that; as they had 
only. such a very simple-system of weights and measures to: learn, 
they had plenty of leisure in which to acquire other-languages 
Compulsory use of the ‘metric system was urged on Wednesday 
by the L.C.C, Education Committee. 
4 
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‘of the windings from the leading-in point. 
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“ SURGE BREAKDOWNS. IN NETWORKS. 


In a recent issue of the Rerue Générale de I Electricite; M. J. 
Sarolea, Technical Director of the Société Lyonnaise des Forces 
Motrices du Rhone, describes two important breakdowns’ which 
occurred on his network, and which he attributes to resonance set 
up by over-veltage surges. The first of these breakdowns occurred 
some months ago, when a dead earth was established on a 
3 X 25 sq. mm. high-tension cable feeding a metallurgical works 
situated 985 yards from the end of a 3 x. 150 sq. mm. feeder, 
4,500 yards in length. The feeder was’ connected to the hydro- 
electric power house through an-induction-type booster. Simul- 
taneously with the occurrence of the dead earth, the leading-in 
turns on the station side of ‘a modern static booster were short- 
circuited between. themselves, put to earth, and finally cut through 
from the first to second or from the second to third turn in each 
of the three columns. Also, an alternator was put out of service 
by short circuit between turns at about one-quarter of the length 

Inspection of the 
cut-outs on the network showed that 42 of them had operated, 
whereas those in the power house, even on the bars, had remained 
inoperative. 

The second breakdown considered occurred a few months 
jater, when an earth develdped on -a branch of the network 
(3 x 15 sq. mm.) opposite the collar of a high-tension .box, 
about 1,100 yards from the distributing post of a3 x 300 sq. mm. 
feeder, 8,550 yards in length. Two adjacent alternators in the 
hydro-electric station were seriously damaged, and a third machine 
suffered short circuit between turns in one coil at about one- 
twelfth the distance from the lead-in ; the insulation to earth of 
this coil remained perfect. The machine most seriously injured 
had a general short circuit near the terminals, and several adjacent 
coils were badly damaged. Projection of molten metal and dis- 


- placement of thearcs by windage from the rotor were apparently 


responsible for the breakdown of the adjacent alternator. The 
third alternator, however; was some distance from the other two. 
Many cut-outs opened in the network, -but the station cut-outs 
remained closed. : 

The series-instrument transformer of the first alternator (which 
experienced general short circuit) practically exploded, with the 
expulsion of a number of arcs and a fusillade of pieces from the 
wreckage of the transformer and the framework. The 17 other 
alternators in service at the time delivered an enormous current to 
the short-circuited alternator, and it was the heating effect of this 
current and ‘not its electromagnetic action on the winding that 
destroyed the instrument trangformer in this case, and in others 
which have come under the autfMor's notice. . The copper is brought 
practically to melting point, with the result that the porcelain or 
other supporting insulation is shattered. : 

These two breakdowns, are amongst the most serious encountered 
during 18 years of intensive operation, and one cannot fail to be 
struck by the following points of similarity in the two mishaps: 
A dead earth on the high-tension network at a point far from the 
station ; a short circuit between phases and earth at the leading-in 
terminals of an alternator or step-up transformer on the station 
side; a short cirenit between turns in a coil remote from the 
leading-in terminals of a second alternator, this coil remaining 
perfectly insulated from earth ; and, finally, the indifference of the 
station voltage limiters, despite the operation of many limiters on 
the network. 

A great many critical and analytical theses have been published 
during the past few years concerning pressure surges in generator 
and distributing circuits, and much valuable information and 
assistance has been derived from these theoretical investigations. 
It is noticeable, however, thatthe cause and circumstances of 
pressure surges have been expounded more accurately and more 
frequently than simple remedies have been suggested. For a long 
time too much importance was attached to surges set up by sudden 
interruption of short circuits. Petersen estimates that such surges 
rarely exceed 20,000 volts after total reflection of the surge wave 
on windings of high “ characteristic resistance.”"* --The author 
estimates that the general potential increase on his network due to 
interrupted short circuit could hardly exceed 10,000 volts. Such 
surges could cause numerous failures of insulation, but it is not 
necessary to bring in these surges to explain the damage to various 
~~ of the equipment caused by the breakdowns described 
above. 

When an accidental “earth” occurs on a distribution cable, the 
effect may be investigated by assuming that an equal and 
opposite to the instantaneous P.D. to earth is applied to each phase 
at the point of breakdown. Making certain justifiable assump- 
tions, and proceeding by means which it is not necessary to repro- 
duce in detail, it is an easy matter to arrive at an approximate 
estimate of the surges set up by connecting a source of known 
voltage and unrestricted power to a circuit open at its far end, and 


cither homogeneous or composed of sections with different charac- - 


teristics. In some cases the resultant. pressure wave is very. com- 
plex. On applying an E.M.F. £ from a source of unlimited power 
toa cable which is connected to a second cable of high resistance 
as compared with the first, and open at its far end, the wave 
reflected from the beginning of the second cable is 2 E in ampli- 
tude, and from the end of the-line is 4u. If an earth or short 
circuit occurs at a point on the conductor at voltage E, the absolute 
value of the discharge wave cannot exceed 3. The problem is 


* The characteristic or wave resistance of the line = 4/(A/y) = 
v (linear self-inductance/capacity), and is about 600 ohms for 
aerial lines, 40 or 50 ohms for the author's subterranean ‘cables, 
and 100 to 1,000 ohms for transformers and machines. 


simplified if the two cables are of equal length, or if the length 
of the second is.a multiple of that of the first. There is then 
resonance, 

Under practical conditions ‘neither surges nor beats conserve 
either their amplitude or their rectangular waveform. Damping 
reduces the amplitude (the more rapidly, the higher the frequency 
of the harmonics), and the speed of transmission of the waves 
depends on the degree of the-harmonic. The conditions of reson- 
ance—when E is applied. to one line connected to a second of high 
wave resistance—are fulfilled when the length of the second line is 
equal.to, or three, five, or seven times, that of the first line. The 
maximum surge voltage is reduced in the ratio of the square root of the 
lengths. If the second line be short-circuited at the far end there is 
resonance when the length of the line is any whole multiple of 
the length of wave emanating from the source. This natural 
period of vibration, corresponding to a homogeneous line of 
length vibrating in quarter-wave, is found in any circuit com< 
prising inductance L and -capacity Cc in series, so long as 
QrJ/Le=4h/¢e = 41,Jv. From this follows a proposition of 
the highest practical importance. Any sustained wave of 
length 4 /, produced: in a homogeneous line of length /; (whether 
by closing an interrupter connected to a source of unlimited 
power or by short-circuitihg or earthing some point in the 
circuit), causes- pressure resonance—theoretically unlimited, but 
restricted in practice by damping. Dangerous pressures may be 
reached, even if 2 is only approximately equal to 4 /,/r. 
In a modern central station network, there are always in series 
such inducthnces as cut-out coils, current transformer primaries, 
boosters, and transformers, and such capacities as those of generator 


~cables, bus-bars, and so forth. The number of factors is so great, 


and conditions are so variable, that they cannot reasonably be made 
the basis of numerical calculation, but since 4 /,/r is obviously 
small (7 being only a few miles in cable networks, and v being the 
velocity of wave propagation), LC may.also be very small, so that 
resonance, or a dangerous approach thereto, is easily realised in 
practice. 

The three frequencies, quite independent of each other, which it 
is necessary to take into consideration when studying abnormal 
pressures in large distributing systems, are :—(1) The generator 
frequency and.its odd harmonics (generally of negligible ampli- 
tude in the higher frequencies). (2) The natural frequency of 
the circuit and the odd harmonics, which are generally damped 
out by transmission lines, and to a still greater extent by cables. 
(3) The frequency of the disturbance produced in the circuit, 
which appears as a series of waves propagated along the line, and 
reflected partially; or wholly, with interferences or complex 
superimpositions. 

In the two particular breakdowns here considered a discharge 
wave was propagated through the system, following the earthing 
of a high-tension cable, and this set up numerous partial and 
complete reflections and a very complex distributien of pressure. 
None of the 800 transformers (some very old) on the system, nor ary 
of the 360-km. of high-tension cable suffered any injury from the 
wave, Damage was confined to modern and thoroughly well-built 
apparatus in the station itself, doubtless owing to local circum- 
stances making the stress on the insulation particularly severe in 
these cases. The initial “earth”.on the network, at a distance of 
several kilometres from the station, was equivalent to the sudden 
application of a negative E.M.F.: — (£) = —. (K 3,500// 3) set up 
by a short wave of length nearly equal to that of the oscillating 
circuit. The latter included booster at station entrance bus-bar 
capacity, feeder trip-relay transformers, feeder board capacity, con- 
nector bars, generator bus-bars, series transformers, and capacity of 
generator cables. Abnormal pressure being developed on the 
bus-bars by resonance, the leading-in turns of apparatus connected 
directly thereto were stressed to a maximum, and, doubtless, the 
insulation turn to turn was,somewhat defective at the points where 
breakdown occurred. The frequency corresponding to 4/;/, where 
7, represents several kilometres of cable, is such that the pressure 
strain diminishes from the leading-in, terminals towards the neutral 
point, hence breakdown oceurred near the terminals of the apparatus 
on the bus-bar side. 

The fresh “earth” thus developed amounted to applying an 
E.M.F. of — (K 3,500) / 3) to the station circuit at 100 ft. or so 
away from the bus-bars. This set up a very short, high-frequency 
wave, which was amplified by pseudo-resonance, on its .way 
through the ammeter coils and the. capacity of the bus-bars, and 
then reached the alternators. In the first case—short circuit at 
the booster ‘terminals—the pressure E) was propagated as a 
rectangular’ wave, and the length of cable to each alternator 
vibrated in quarter-wave. In the case of short circuit at the 
alternator terminals, the pressure(— £) was reflected at the 
booster terminals, and returned thence with an amplitude (— 2 E), 


. the resulting sustained oscillation vibrating with a length = 4 x 


distance from short-circuited alternator to boosters. 

This time there was not a gradual and continuous pressure 
decrease from the booster terminals towards the neutral point. 
The alternators vibrated’ like Seibt coils or Oudin resonators. A 
number of pressure nodes and loops formed along the windings, 
and breakdown occurred from turn to turn at a point (far from 
the lead-in) where the insulation was comparatively poor. 

In this case, as in all practical cases, the composition of the 
resonant circuit is complex and variable, but not arbitrary. Its 
capacity varies from a very small value to several microfarads, the 
corresponding inductance varying from some hundredths of a 
microhénry to several microhenries. Another most important, 
but indeterminate. factor, is the value of the resistance and self- 
induction of the alternators. 

« The author goes at-length into the question of damping and 
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evaluation of those constants of- the circuit affecting the propaga-’ 


tion of surges, but for the most part these investigations are 
qualitative rather than quantitative. “There are enormous diffi- 
culties in the way of effecting exact numerical calculations ; 
indeed, the basic data have to be assumed. Steinmetz has given 
simple formule for the resistance and reactance of: conductors to 
high-frequency current, assuming an infinitely long conductor 
without return. The effective resistance is composed of a thermic 
resistance varying with the dimensions of the conductor, the fre- 
quency, the specific constants, and the permeability ; and of a 
radiation resistance varying with the frequency, but independent 


of.the dimensions and specific qualities of the conductor. A heri- 


zontal conductor parallel to the ground fulfils the assumed con- 
ditions only approximately, and, in the case of an alternator or 
transformer winding, the correction factor is far greater, as well 
as being uncertain. The simple resistance formule are still fairly 
well applicable, but the self-inductanee is approximately multi- 
plied by x, where is the number of ‘turns in series in the coil. 
Complex though the conditions are in a circuit including multiple- 
turn coils—partially embedded in laminated iron and subject to 
the influence of electrostatic and electromagnetic induction, 
Foucault currents, and hysteresis— it is yet possible to define 
limiting conditions, and to explain the turn-to-turn breakdown. 

In practice, such breakdowns may occur in the body of apparatus 
away from the terminals, by the same action which causes loops 
and nodes of pressure in an Oudin resonator. A transformer, for 
instance, when subjected to a high-frequency E.M.F. may yield a 
distribution of pressure in no way proportional to the number, of 
turns between the points concerned, and the stress on, a central 
section of the winding may be three times as great as on the end 
sections. 

The sudden closing of a switch on a network previously on open 
circuit produces cltarging waves, which are much less dangerous 
than those of discharge produced by earths or short circuit. The 
charging wave consists of a single train, generally heavily damped, 
whereas the wave of discharge in the case of an earth or short 
circuit is destroyed twice per cycle, and instantly re-established. 
The effect of the latter is much more serious, even with equal 
initial amplitude. 

When considering methods of protection it must be remembered 
that, although cables and the various distributing apparatus may 
legitimately be expected to resist surge voltages occasioned by 
everyday conditions of manipulation and operation, it is going too 
far to expect (and is hardly possible to secure) immunity from 
damage under the abnormal conditions arising from dead short 
cireuits, earths, incorrect connections, and so forth. Protection 
against such conditions must be provided by special apparatus, to 
the principles and design of which too little attention is paid, 
even in the most modern distribution systems. A great deal of 
attention has been given to protecting high-power transformers 
against switching-on surges; generally a “ shock-resistance” is 


inserted momentarily in circuit just before the main switch is: 


closed, and transformers have specially insulated shock-coils. 

In alternators, as well, it is necessary to pay close attention to 
the insulation turn to-turn. The windings of alternators generally 
lack rigidity, and are subjected continually to vibration ; to the 
powerful air currents set up by salient-pole rotors ; and, worst of 
all, to violent and repeated electro-mechanical shock due to short 
circuits in the network and the rush of current caused by inaccu- 
rate synchronising. The final effect is to wear away the cotton 
insulation and produce weak (or bare) spots, easily susceptible to 
breakdown turn-to-turn. The risk is particularly great inside 
tubes through which the coils pass; due to defective cooling 
facilities, and particularly when overloads are frequent, the cotton 
covering of the wires loses tenacity, dries to a earbonised appear- 
ance, and becomes friable. In new machines or in old ones under- 
going repair, every care should be taken to secure absolute rigidity 
in the coils, which, so far as possible, should be former-wound and 
impregnated .with insulating compound. Another . important 
advantage of the latter construction is that by excluding air from 
the coils, the destructive effect of ionisation is avoided; this 
effect is serious in non-impregnated coils where pressures of 8,000 
*- to 10,000 volts or over are concerned. 

Other precautionary measures consist in preventing over-voltages 
iand steep-fronted waves from reaching alterhators (which are 

always the worst insulated elements in distribution installations). 
Inductances of very low value should not be inserted in the feeders 
and near the generating station, for they are liable to cause reson- 
ance of surge waves due to earths or short circuits. In order to 
carry to earth as soon as possible any dangerous over-voltages 
which may be engendered, voltage limiters should be installed at 
frequent intervals. The author recommends that these be con- 


nected directly to earth through small fuses ; the limiters may be © 


protected against even a momentary excess of current. by providing 
them with permanent, solid resistances—say of some tens of 
ohms, according to the characteristics of the network. As, a» pro- 
tection against high-frequency pressures, Gino Campos suggests 
that conductors be electroplated with high-resistance metal, so as 
_to increase the skin resistance and damping. He installs also 
along the line, coils with secondaries closed on ohmic resistatices, 
inductances shunted on ohmic resistances, condensers in_ series 
with resistances, or a combination of these devices. “Laboratory 
tests show surge attenuations of 65 to 99°5 per cent. for frequencies 
from 50 to 500 kilocycles. 

In a recent patent, Steinmetz proposes to avoid local resonance 
in the windings of large transformers by building these from coils 
containing a different number of turns, and arranging the. coils in 
various ways in series and parallel. The windings are not then 


homogeneous, and neighbouring coils have different natural - 


periods of oscillation; hence waves are limited by interference 


anddamping, whether they are broughtlinto the windings or originate 
within the latter. Feldman and Herzog state that hysteresis and 
eddy-current losses in the sheathing of armoured cables are 4() 
times as great as in the conductor itself for high-frequency 
oscillations. The damping is therefore relatively high, but. the 
energy available. may be 600 times as great as in unarmoured 
cables. Petersen damps out oscillations by rapid damping, and 
prevents resonance between the inductances of cut-out - coils, 
measuring transformers, wattmetérs or ammeters, Xc., and the 
capacity of bus-bars and alternators, by shunting the inductances 
with small graphite resistances. 

The author has great faith in the possibilities of large-capacity 
condensers installed in ‘the station! on the bus-bars. The capacity 
must, however, be sufficiently large. Guilbert-has recently stated 
that several hundred microfarads, installed at the alternator 
terminals, are required to prevent with certainty resonance of the 
fundamental harmonic. Such acapacity is inadmissible in practice, 
hence oneis obliged to rest content with partial limitation of harmonic 


«, surges when using a protective capacity. The latter representing 


only a small fraction of the total eapacity of the network, its con- 
nection to the bus-bars hardly modifies the resonance conditions for 
forced waves. The author concludes that, in his particular network, 
a capacity of 5 mfd. would protect windings against breakdown, 
turn-to-turn, caused by steep-front surges. Large capacities for 
industrial service would be costly, and would occupy much space, 
but it is worth while to attack the problem of their use. 
Specifications for alternators should include aclause requiring 
special insulation turn-to-turn and turn-to-frame on the leading-in 
sections of the winding (as in modern transformers). Pressure 


surges in generating, receiving, or sub-stations, due to short circuits - - 


or “earths” on the line may, under present-day conditions, cause 
breakdowns which are very serious by reason of the interruption 
of service, as well as on account of the material damage caused 
directly. The study of such surges forms a special chapter in the 
technology of electrical distribution, and one which is yet searcely 


opened, 


THE TUNGAR RECTIFIER. 


In the General Electric Review for March, Mr. R. E. Russell 
describes the hot-cathode argon gas-filled rectifier developed by the 
Research Laboratory of the General Electric Co. (U.S.A.). 

The Kenotron rectifier, descri in our issue of May 7th, 1915, 
is suitable for rectifying very high voltages, and has a drop in 
voltage of 100 to 500 volts between the anode and the cathode ; 
the Tungar rectifier, on the other hand, has a drop of 5 to 10 volts, 
so that it can be used on ordinary supply circuits. Both devices 
depend upon the same principle—the emission of electrons from an 
ineandescent filament. In the Kenotron tube the highest possible 
vacuum is maintained, so that the electrons themselves are the only 
current carriers, and the current is small ; in the Tungar device, 
an inert gas at low pressure is ionised by the electrons, and the 
ioniséd gas acts as the principal current carrier, so that the drop is 
small and a current of several amperes can be transmitted. Fig. 1 
shows the 2-ampere and 6-ampere bulbs, in which the cathode con- 


Fig. 1.—Two AND SIx-AMPERE TUNGAR RECTIFIER BULBS. 


sists of a filament of fine tungsten wire coiled into a closely- 
wound spiral,and the anode is a piece of graphite of relatively 
large cross-section. The gas employed is argon, which must. be 
kept absolutely free from impurities, which affect the voltage cha- 
racteristies of the rectifier and produce disintegration of the 
cathode ; to maintain this degree of purity special substances are 
introduced into the bulb in the course of manufacture, which react 
on the impurities. The purifying device is shown in the form of a 
wire ring on the anode; as soon as the tube is started the purifier 
is volatilised¢ and absorbs any foreign gases, “4 
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Fig. 2 shows the connections of a half-wave rectifier in their 
simplest form, the equipment consisting of the bulb B, cathode 


filament F, anode A, transformer T for exciting the filament, 


rheostat R, and the load, in this case a storage battery. 

At present the Gprmercit patterns of the rectifier are all of the 
half-wave type; the 2-ampere set-on 115 volts a.c. will charge 
three lead cells at 2 amperes, six cells at 1 ampere, and eight cells 
at 0°75 ampere ; the 6-ampere set charzes three or six cells at 
é amperes, and another ’6-ampere set charges three to 30 cells at 
1to 6 amperes. Only small sizes; taking less than 500 watts, are 


Fig: 2.—CONNECTIONS OF HALF-WAVE RECTIFIER. 


being sold, but work is progressing on full-wave rectifiers of larger 
capacity. Two half-wave rectifiers can, of course, be connected up 
s0.a8 to rectify both waves, if desired. Fig. 3 shows the 2-ampere 
rectifier with cover removed, the: parts including the bulb and 


receptacle, compensator and reactance, fuse and receptacle ; the- 


compensator is used instead of a rheostat for. regulation, and 
reduces the primary-voltage to that- required to deliver the desired 


direct-current voltage. ‘The filament. transformer-and a reactance 


are combined with the compensator. 


Fig. 3.—TWo-AMPERE RECTIFIER WITH COVER REMOVED. 


The 75-volt set is more elaborately designed, and is provided wi 
with 
a regulating handwheel and an ammeter ; its etic is 75 per 
cent. when delivering its full load of 450 watts. It was designed 
primarily for charging 10 three-cell automobile starting and 


lighting batteries in series, and has experienced a large demand for’ 


this purpose. The smaller 6-ampere set was similarly desi 

charge three to six cells in the private garage, and "the “pia 
size to charge small three-cell batteries for lighting and ignition. 
Other applications have also been found for the rectifier, some of 
which depend on the fact that. while the mercury vapour rectifier 
requires a current of at least.one or two amperes to maintain the 
arc, the Tungar is kept excited by the heated filament. Moreover, it 
is self-starting, and can be employed in connection with apparatus 
which is only occasionally energised, without necessitating attend- 
ance. The life of the bulb is expected to average at least 600 to 


MOVOMACL INE 


Fie. 4.—CONNECTIONS OF Two TUNGAR RECTIFIERS FOR 
— STORAGE BATTERIES OPERATING AUTOMATIC 
NALS, 


re: hours under normal conditions, and many of the standard 
vulbs have run as long as 1,500 to 2,000 hours. 

An interesting application of the device is to charging D.c. 
automatic signal batteries on railway systems (see fig. 4), The 


track battery consists of three lead cells connected in parallel and 
through ‘a: resistance to each rail of track. The rectifier charges 
the battery continuously at about 0°75 ampere. In this rectifier a 


‘transformer with separate windings is used in place of the com- | 


pensator, to prevent. connection between the A.c. line and the | 
battery, both of which are earthed. The motor battery used to 
operate the semaphore signals on the block consists of five to 
eight cells ; the rectifier is‘connected in much the same way as the 
track battery rectifier, and gives 0°13 to 0°2 ampere at 10 to 
18 volts, the output being designed to be just sufficient to keep the 
battery in a certain state of charge, by supplying sufficient current: 
to equal the average discharge plus the losses in the battery. The 
practicability of this system is being investigated on an important 
railway system.+ Other uses of the rectifier are for charging small 
storage batteries for ringing bells and fire alarms, operating private 


‘branch telephone exchanges, &c., but the possibility of applying it 


to the charging of electric vehicle batteries, requiring 30 amperes 
at 110 volts, seems rather remote. It is stated that the first cost 


_ - and éost of installation of the device are low, and that in the first. 


three months nearly 1,000 were sold. 


HIGH-TENSION OVERHEAD TRANSMISSION 
LINES. 


By G. VY. TWISS, A.M.I.E.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL. 
ENGINEERS.) 


(Concluded from page 558.) 


A line insulator, whether of the pin or suspension type, 
may be made up of oné or more shells of porcelain with 
metal parts, weuntly malleable cast iron or mild steel, and: in 
performing its normal function must encounter considerable 
variations of temperature. Expansion and contraction 
stresses may therefore occur even in one of the component. 
materials owing to its uneven heating and cooling, and are 
bound ta occur in the different component materials owing 
to their different coefficients of expansion. The problem is, 
therefore, to shape and proportion the various parts of thie 
insulator so that these stresses are kept as low as possible 
and, in conjunction with the stresses set up by outside loads, 
well within those that the materials can continuously with- 
stand without deterioration. 

Metal parts do not generally fit in close contact with 
porcelain parts, nor do porcelain parts fit in close contact. 
with other porcelain parts; there is always a layer of cement, 
generally neat Portland cement. Any stresses set up by the 
expansion and contraction of the parts will therefore be 
transmitted through such cement layers. Cement has, how- 
ever, a low modulus of elasticity and a strength under com- 
pression very much less than either iron or porcelain, so that 
it will act to some extent as a cushion. From this point of 
view, the cement layers should be made reasonably thick. 
On the other hand, however, neat Portland cement unless - 
very sound, i.e., thoroughly burned and skilfully gauged, is 
liable to a slight expansion of its bulk, which may take 
several years to develop. From this point of view the cement. 
layers should be kept thin. : 

_ Between two parts, such as two shells of porcelain, which 
have the same coefficient of expansion, the desirable thin 
layer of cement can be used without corresponding disadvan- 
tage. When, however, there are solid and bulky metal parts, 
the expansion stresses will be appreciable, and the cement 
layers must be of greater thickness so as to give the cushion- 
ing effect. In some eases, however, it is possible to keep 
such stresses low, thus avoiding the necessity of the thickest 
layers, as, for instance, by cementing a sheet metal thimble 
instead of a solid pin into a pin insulator. The stress may- 
also be reduced by doing the work of cementing at a higher 
temperature, thus reducing the range of expansion, and by” 
the employment of other expedients. In any case, however, 
the cement should be chosen with care and gauged with 
skill, and the parts should be shaped so that whatever stresses 
may-occur will nof be localised. 

Pin Insulators—A pin insulator may be heated to a con- 
siderable temperature by the sun shining directly upon it— 
probably more on one side than on the other—during which 
time the parts tend to expand; and it may then be sub- 
jected to a sudden downpour of rain, which suddenly cools 
the top shed, causing it to contract. With small pin insula- 
tors, nothing is likely to happen under these conditions. In 
large pin insulators, such as those for 50 kilovolts, designed 
with the top shell shaped as A in fig. 15, considerable stresses 
may be set up at the corners, thus causing the side to split 
and fall off. This has been a source of trouble in America. 

It is, however, possible to design the top shed in the form 
of a continuous disk, with the head formed on the upper side 
and a flange on the underneath side for fixing to the other 
shells (see B in fig. 15). The flange is given a slight slope 
and the cement space is kept thin, and as porcelain is » poor 
conductor of heat, this arrangement’ of head and flange 


4 


te: 
d : : 
. 
he 
nd : 
he 
y 
by C 
| 
or 4 
le 
: 
! 
g 
r — 
1 
19909) 
ey Rectifiers 
Motor + 
Battery Motor (_) 
‘Fela 
| Resistance 
be 
| 
- 


586 - 


THE ELECTRICAL. REVIEW. 


[Vol. 80. No. 2,061, May 25, 1917, 


largely obviates this trouble. It might be thought that this 
arrangement would weaken the insulator mechanically, but 
comparative tests which have been made show. that the insu- 
lators so designed have a strength at least equal to that of 
earlier designs with the heads as shown in A, and have ample 
strength for any load which can (or ought to) come on them 
in practice. 

As already set out, the characteristics of the design of a 
pin insulator limit its use to positions where the working 
Joads are comparatively small, of. the order of, say, 500 Ib. 
To obtain very great mechanical strength in a pin insulator 


Fie. 15.—Larce Pin Insutators. Fic. 16.—THIMBLE. 


trical requirements and obtain freedom from stresses due to 
sudden extreme variations of temperature. 

As the’ strength of the means of attachment, and also of 
the spindle, limit the stresses which can come upon a pin 
sinsulator, it would appear unnecessary to insist upon a 
strength in the pin insulator very much in excess of that of 
its spindle or of the means of attachment of the conductor, 
especially since, as shown above, the insistence on excessive 


mechanical strength merely obtains something of little or no 


value, at the sacrifice of something of real value. : 

Many different methods have been employed-for fixing pin 
_insulators to spindles, including such.devices as the Cordeaux 
screw, hemp fixing, cementing, or cementing-in a separable 
metal thimble into which the spindle is screwed. The desir- 
able fixing is a detachable one; which permits of the insu- 
lators and spindles being transported and handled separately 
and of insulators being replaced. The Cordeaux’ screw and 
metal thimble both possess this advantage. 

The Cordeaux screw fixing has been extensively ‘used in 
this country, presumably because of its detachability, and 
also, perhaps, because it is inexpensive. The Cordeaux fix- 
ing, however, is certainly not good from an electrical point 
of view, owing to the presence of sharp edges and small air 
spaces between, the metal and porcelain, and it is one of 
those liberties which may be, and therefore is, taken with 
insulators for comparatively small. voltages, though it cer- 
tainly ought not to be taken at the higher voltages. From 
a mechanical point of view the Cordeaux fixing is much 
weaker than any other. 

Hemp ‘fixing was presumably the outcome of the necessity 
for a method of fixing to certain foreign porcelain, a charac- 
teristic of which is its brittleness. With English porcelain—or 
American for that matter—which is tougher and more resi- 
lient, the use of hemp is not at all necessary. In-any case, 
however, to make a good job of hemp fixing, the hemp 
should. be wound on the spindle under tension on a lathe 
and screwed in on a lathe; and as such facilities are generally 
not available on the site, it has to be done at the maker’s. 
works. On the other hand, however, this increases the -cost 
of carriage and the liability to breakage in transit, the extra 
expense of which does not appear to be justified. 

The fixing of metal pins by cementing “them direct into 
insulators makes a very sound job, but as the pins are of 
solid metal a good cushion of cement is necessary. 

The following test has been applied to insulators of English 
porcelain fitted with metal-work cemented in, and it shows 
that when such fixing is properly done, no trouble occurs 
through expansion and contraction :— 

The insulator fitted with a thimble is immersed for five 
minutes in a freezing mixture at — 7 deg. C., and is then 
plunged into water at 85 deg. C. for five minutes. This test 
may be performed repeatedly without damage to-the insu- 
lator or reduction of its electrical strength. 

To ensure that the metal-work is correctly centralised and 
that proper materials are used, it’is desirable that the cement- 
ing should be done at the maker’s works, where these faeili- 


ties exist. The same argument, however, as for hemp applies — 


here, namely, that the cost of carriage and liability to break- 
age in transit cause extra expense. If, however, a. separable 
metal thimble is cemented into an insulator, the advantages 
of proper centralisation, materials, &c., are-obtained, but 
the extra expense and risk of breakage in transit.are obviated. 
Moreover, if the thimble is made in stamped sheet metal ‘as 
opposed to a casting, the expansion stresses are kept low, and 
smaller clearances of:cement can therefore be used. 

A thimble. of this nature is shown in fig. 16: | In this 
design of thimble the joint is made on a cone seat (patented), 
the screw in the upper half of the thimble being chiefly for 
the purpose of bringing the cone seats of the thimble and 
spindle into close contact. The cone-seated. joint develops 
the full strength of the full section of the spindle,. and the 
small taper of the cone, requiring at least a half turn to re- 


lease properly, prevents looseness. This would appear to be 
one of the best methods of attaching an Ansulator fo a pin. 

Suspension Insulators—In suspension insulators porcelain 
and metal are in very. close relationship, and the insulators 


-- are also required to work under heavy loads, so that. it is 


precludes the shaping of the parts so as to suit best the elec- _ 


necessary to give very careful attention to the details of the 


esign. 

Metal-hooded insulators are sometimes considered to be in 
tension, and as porcelain is notoriously. weak in tension the. 
design is considered to be inferior to interlinked insulators in 
which the porcelain is in compression. The following test 
is therefore interesting :— 

Insulators A and B, fig. 17, are identical as regards section 
of material, shaping, shear area of cement, &c., but the pin 
in A is inserted deeper than that in B. 


A gives an average strength of four tons, and the porcelain . 


is crushed without the cement being sheared. 

B gives an average strength of two tons, and the spindle 
pulls out, shearing the cement: 

It would appear that A transmits a large component of 


“stress to the hood through the porcelain in.compression, and 


the shape of the break as marked on the diagram and the 
ates character of the porcelain at the break substantiate 
this. 

Combined electrical and mechanical tests show that some 


“designs fail electrically long before they. appear to break 


mechanically, whilst others develop very nearly the full 
mechanical strength before electrical failure takes place. The 
former always appeared to be those where the shaping of 
parts. indicated the possibility of severe and localised expan- 
sion stresses, and the latter where such stresses were. likely 
to be the least and not localised. This shows that the design 
which gives the highest mechanieal test is not necessarily 
the best design from the point of view of inside stresses. 


{9\ 


Fic. INSULATORS. 


A metal-hooded insulator may be designed for an ultimate 
strength of 10 tons or more. ‘The same remarks that were 
made on this head under pin insulators, however, liold good 
here, as insistence upon unnecessarily high mechanical 
strengths precludes the-easy shaping of parts which is so 
desirable for considerations of electrical soundness and free- 
dom from expansion and contraction stresses. 


Transmission line conductors. rarely have a breaking — 


strength much in excess of 24 to 8 tons, and for such cases 
there would appear to be no object in requiring the suspen- 
sion insulator to. stand-much more than this, For a load of 
three tons or so the insulator can embody most desirable 
characteristics from every point of view, but for loads very 


’ much beyond-this something has to be sacrificed. 


TESTING OF INSULATORS. R 


1. Routine Tests—These may. be briefly summarised as 
follows :— 

Electrical routine. tests at normal frequency (50 to 100 
cycles). A predetermined voltage* is applied to each shell 
before assembly, and again to each assembled insulator for a 
period of five minutes, water generally being used as elec- 
rodeés. 

A predetermined mechanical load is applied to the insulator 
for a certain period of time, ustally 10 seconds. The routine 
mechanical test is not as a rule applied to pin insulators, but 
with suspension insulators it is applied, before the routine 
electrical test on the assenibled insulator. Mechanical tests 
if taken to very high values may cause damage by starting 
internal cracks, and should be limited to about 25 per cent. 
more than the maximum working load, - 

2. Design Tests—An electrical design test at normal fre- 
quency (50 to.100 cycles). 

For flash-over: the insulator_is fitted with metal-work and 
is attached to a cross-arm as“in practice, a gradually increas- 
ing voltage being then applied :— 

(a) with the surface dry, ; 

(b) with the surface wet by ‘a precipitation of water at an 
angle of 45 deg. to the vertical and at the rate of 1 in. in 


‘five minutes. - 


For puncture: the insulator with metal fittings as similar 
as possible to those used in practice, is immersed, in oil and 
a gradually increasing voltage (at the rate of 10 kilovolts per 
second) is applied until puncture occurs. © Be 

The Voltage on the high-tension. side of the transformer 
used to be measured by means of a needle spark-gap. Needle 
points are, however, subject to variation due to brush dis- 


* This voltage should be in the neighbourhdod of the flash- 
over voltage: in. fact; one English firm regulates the voltage 
so that the insulators flash over at the rate of as nearly as 
possible once per second. This makes the routine test very 
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charge, ke. The sphere gap is not subject to such variation 
\vhen the spheres are of sufficient diameter in respect to the 
width of the gap to. prevent. corona preceding the spark. With 
, width of gap up to three times the diameter of the spheres 
there is very little corona, but for the most accurate work 
the width of the gap should not be greater than the diameter 
of the spheres. “The sphere-gap readings are, of course, sub- 
ject to correction for barometric pressure and temperature. 
‘\ resistance which may consist of a porcelain tube filled with 
water should be placed’ in series with the gap to limit the 
flow of current at arc-over to one ampere or less, otherwise 
oscillations are set up, causing discrepancies in the readings, 
and the sphere gap may also be damaged through pitting. 
The resistance of the water used-for spray tests is important, 
aud very different results are obtained with different quali- 


ties of water. Water-with a resistance approximating to that - 


of actual rain, e., distilled water, should therefore be used 
when especially accurate figures are required, : 

When insulators are submitted to design tests, the forma- 
tion of corona-on parts should be carefully observed, as much 
can be learnt in that way.in regard to overstressing. 

Lightning surge-oscillation and switching or arcing surge- 
effects would appear to be best-simulated by high-frequency 
osvillatisns as given by a Tesla circuit. _ High-frequency 
oscillators of this type have been made abroad, which, when 
taken off an ordinary supply at, say, 60 cycles per second give 


120 trains of oscillations per second at:.a wave frequency of - 


about 300,000 cycles per second. There are, of course, com- 
paratively long periods of rest between each series of wave 
trains. - The -voltage is controlled on a control spark gap and 
measured on a sphere gap. : 

Insulators submitted to high-frequency oscillations should 
withstand the potential being increased until flash-over occurs 
without puncture. 

The insulator fitted with metal-work as in practice is sub- 
initted to a gradually imcreasing mechanical load until the 
ultimate mechanical strength is reached.. As previously men- 
tioned, internal damage sufficient to cause electrical breakdown 
may occur in ‘an insulator. under mechanical test before 
visible mechanical failure occurs. This points can be detected 
by applying an electrical test t6-the insulator in conjunction 
with the mechanical test: This test would seem.to be im- 
portant, as an apparently high mechanical test is of no value 
if damage has oceurred which causes‘ electrical failure at a 
very much lower value. The best insulator from the mecha- 
nical point of view will be the one which will withstand, 
before electrical failure takes place, a load as high as possible 
in respect to the ultimate load. 


3. Deterioration Test.—It is important to recognise that 


even a test by high-frequency oscillations is not necessarily 
an infallible test of either the soundness of the material or 
the design. For instance, an insulator might be quite sound 
at the works and withstand high-frequency tests, but, under 
working conditions: of changing temperature, stresses will 
occur which, if the insulator be not properly designed, may 
set up small cracks and thereby eventually cause failure. 
Moreover, an insulator ‘slightly porous from under-firing might 
withstand these tests when in a new and-dry condition, but 


‘under working conditions such an insulator might gradually 


absorb moisture by breathing action set up by the changing 
temperature. It is probable that the so-called ‘‘fatigue’’ of 
insulators under high pressures has been due to these causes. 

In regard to expansion and contraction stresses causing 


deterioration,.4ae mechanical-electrical test previously referred 


to would, to some extent, detect this tendency, as an insulator 
in which these stresses are likely to be most severe would 
fail at a lower load. A more exact way, however, would be 
to perform this test with the insulator heated up to the 
maximum temperature likely to occur in practice. : 

In regard to the detection of slight porosity, probably the 
best way of discovering this is by the use of a ‘‘ Megger”’ 
giving, say, 1,000 volts. — 

A test, presumably for the purpose of detecting porosity, 
and one frequently met with in specifications, requires that 
insulators be broken into small pieces and weighed after being 
kept in a warm, dry ‘place for 24 hours, then soaked in water 
for 24 hours, the surfaces dried, and again weighed, when no 
increase in weight must -oecur. The difficulty with this test 
is that it is impossible to remove all the moisture from the 
slightly rough surface of. the broken pieces. A more search- 
ing way to discover porosity in broken pieces of insulators is 
to leave them to soak in a solution of aniline dye and alcohol, 
and then t6 break the: pieces:transversely to the surface, when 
any absorption will at once be visible. 

However well designed an insulator may be, it will not 
make up for defective materials; and an indifferently designed 
insulator of good matérial will probably give better service 
than a well-designed insulator of bad material: The import- 
ance of seund material cannot be over-estimated, and fortu- 
nately in English hard.porcelain we possess a sound material 
which, in combination with good design, makes an insulator 
having exceptionally desirable characteristics. 

It is quite easy sto save 20-per cent. or more on the design 
of an insulator and still‘give the same flash-over tests. That 
such saving is not worth while will be granted when it is 
remembered that insulators only account for about.1 or 2 
per cent. of the cost of a-power supply system, and that the 
Power supply may be shut down by the failure of an insulator. 


ArtacHine Conpuctors TO INSULATORS. 


The means of attachment of conductors to insulators should 
be such that’:— 

(a).Crystallisation of the conductor must, not be set up. 

(b) Phe conductor should be held to the required load 
without bruising or injury to its surface. _ : 

(c). The attachment should be capable of being erected with 
ease. 

Strain-insulator clamps have flexibility to an eminent degree 
owing to-all the motion being taken by the link attachment 
of the insulator, and they are therefire ideal from the point 
of view of the prevention of crystallisation. A strain clamp 
necessarily requires a grip sufficient to develop the ultimate 
strength of the conductor before slipping. The best grip can 
be obtained by means of roughened gripping surfaces, but 
these injure the conductor, and it is, preferable that the 
gripping surface of the clamp should be smooth and rounded, 
which requires a greater length of surface than when rough- 
ened. In some forms of clamps this grip is obtained by 
gripping jaws -consisting of two grooved plates bolted to- 
gether. This, whilst providing an excellent grip, free from 
risk of damaging the conductor, is not the easiest to erect 
owing to the necessity of handling- separate plates, bolts, and 
nuts whilst erecting. 

For éase of eréction, clamps providing the grip by means 
of hook bolts have been used, these bolts not having to be 
separated from the clamp during erection. Perhaps a better 
way, however, is to use plates bolted ‘together as above men- 
tioned, but with the bolt holes arranged so that the gripping 
jaws can be opened to receive the conductor without remov- — 
ing the bolts. .A clamp on this principle is shown in fig. 7 
(p. 556). The eye at the-end of the clamp enables a block and 
tackle to be attached to the clamp instead of to the cross- 
arm,.thus facilitating the clampmg-in of the conductor. 


Fic. 18. : Fie. 19.—Stmrovrp Curr. 


t 


Suspension clamps have also a considerable degree of flexi- 
bility by-virtue of being suspended from a link. In the event 
of a conductor breaking, the suspension clamp swings out 
into the line’of the sag, thus reducing the stress, so that there 
is no necessity’ for the suspension clamp to grip the con-: 
ductor to its breaking-point. In any case, the intermediate 
pole upon which the suspension ‘insulator is fixed is not_ 
designed to carry the stringing tension of the conductor. A 
light. grip which will permit the conductor to slip at a load 
of 500 to 1,000 lb. is sufficient, and such a grip can be easily 
obtained.in a manner which will not damage tle surface ‘of 
the cable. 

The suspension-insulator clamp should have the ends 
formed with ample radius, so that when the insulator swings 
into the line of the span, in the event of a conductor break- 
ing, the conductor will not be further damaged by kinking. 
The clamp should also be formed so that when this condition 


Fic. Fic. 21.—CiaMp ARRANGED TO 
CLAMP, 2 TAKE EARTH WiRE. 


‘occurs the end of the clamp or the conductor will not strike 


and shatter the porcelain of the last unit of the insulator 
chain (see fig. 18). : 
_ The binder method of attaching conductors to pin insulators . 
is largely favoured, particularly because of the amount of 
flexibility which it gives. 

To attach the conductor to a pin~insulator by a rigid 


“mechanical clamp~is bad practice, as deterioration of the 
conductor by crystallisation is likely to occur. To obtain @ 
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mechanical grip without rigidity the ‘‘ stirrup clip” (patent 
No. 6,286/12) shown on fig, 19 was designed; The thin metal 
- and particular shaping of this ‘clamp give a. degree of flexi- 

bility sufficient. to obviate crystallisation, and it has given 

A new ‘type of clamp* to. obtain the advantages of a 
mechanical attachment’ and yet be flexible is that shown in 
fig: 20. This type of clamp has complete freédom of motion, 
and all wearing of the conductor by. rubbing on the point of 
support is obviated. 

Owing to the fact that a pin insulator is only capable of 
-earrying loads of the order of the transverse load, there is 
no point in making the.attachment grip to a greater load. 

In no case does the means of attachment develop a grip 
anything like the strength of the conductor, but it lets the 
conductor slip at a load more of the order of a transverse 
load due to wind on the conductors. This is as it should be, 
otherwise the insulator pin or cross-arm would be damaged. 
The U.S.A. binders, however, seem to give too light a grip. 

The flexible clamp shown in fig. 20 has mechanical charac- 
teristics in both the line and longitudinal direction of the 
same order as a good binder, and has a flexibility greater than 
any binder. 

In regard to ease of erection, a binder is probably always 
more difficult and requires greater skill to erect than a 
mechanical clamp, but of all mechanical clamps. the flexible 
clamp shown in fig. 20 is by far the easiest to erect, being 
merely dropped into the insulator head and turned at right. 
angles, the conductor then- being dropped into the slot and 
the one nut tightened up. This type of clamp is, of course, 


only suitable for use with the latest type of insulators (de- ~ 


signed to withstand surges), the heads of which insulators 
are, as previously explained, formed on the upper side of a 
disk to avoid internal stresses. Fig. 21 shows a clamp on 
similar principles arranged to take earth wires. 

CONCLUSION. 

The matter, data, and illustrations that have been referred 
to in the foregoing are almost exclusively concerned with 
transmission lines which have been engineered from this 
country, and the material for which has been designed and 


manufactured in this country. The author’s thanks are given — 


to Messrs. -Bullers, Ltd., for facilities afforded in connection 
with the preparation of the paper. 


NEW PATENTS. APPLIED FOR, 1917. 
(NOT YET PUBLISHED), 


Compiled expressly for this journal by Messrs. W. P. Tuompson & Co., 
Electrical , Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. : 4 


6,461. ‘ Electric starters for internal-combustion engines.’”” M. S. Conner. 
May 7th. 
6,467.‘ High-tension magneto machines for ignition systems of internal- 


combustion engines.” 


6,508. 


J. B. Bicnamr & G. N. Fect. May 7th. 
High-frequency alternating-current dynamos.’’ Crompton .&, Co. 
AND N. PENSABENE. May 8th. 
6,525. “* Electrical connections for switches, plugs, lampholders, connéctors, 
&c.’’ R. Reynotps, May 8th. 
6,528. ‘* X-ray exploration couches.” A. E. 
6,530. ‘Electric cable containing several 
May 8th. (Italy, June 28th, 1916.) fg 
6,531. Electric switches.’”’ ExLectrica. Improvements, Ltp., & R. W. 
Grecory. May 8th. : 
6,532. Stabilising self-excited direct-current dynamos.”’ J. R. Bearp, 
E.ectricaL IMPROVEMENTS, Ltp., & H. B. Poynper. May 8th. 


Dean. May 8th. 
conductors.” Pirertr & Co, 


6,536. ‘Apparatus for manufacture of electric lamps.” GENERAL ELECTRIC 
Co, & British THomson-Houston Co. May 8th. 

6,542. ‘* Electrical signalling systems.’?’ F. G, Beit, W. C. Davey anp 
‘STERLING TELEPHONE & Exectric Co. May 8th. 
6,584. Electro-magnetically-operated brake, &c., mechanisms.” R.~S.. 
May 9th. 


Lewis aND Ransomes & 
586. Fusible cutouts.”” British THomson-Houston Co. & E. B. Wep- 
May 8th. 
6,600. ‘* Forming filaments.” 
Electric Co., U.S.A.). May $th 
6,603. ‘Spring device for attaching shades to electric lampholders.” T. 
‘CRACKNELL. May 9th. 


MORE, 
British THomson-Houston Co. (General 


6,610. ‘ Electrical arrangements for facilitating starting of internal-combus- 
tion engines.” J. W. T. Capetr & C. Percy. May 9th: 

6,631. “‘ Momentary-contact electric switches for cancelling mining visual 
signals.” G, Satnt. May 10th. 

6,642. 


** Sparking plugs.””. T. Crospee & Sons, T. S. Rocers & R. H. 
.May 10th. 

6,659. ‘* Mechanical and electrical relays.” 
W. Stroup. May 10th. 

6,699/6,700. Lead-covered cables.” 
May 11th. 

6,725. ‘* Protection of electric distribution systems.” 


A. Barr, Barr & Stroup, AND 
British InsuLcarep & Hetssy CaBLes, 


J. R. Bearp, Exec- 


TRICAL IMPROVEMENTS, Lip., & P. V. Hunter. May I1th. 

6,732. Electric furnaces.”” J. R. Quain. May IIth. 

6,746. Electric batteries.” W. A. S. Hextyar. May 11th. 
Magneto-clectric machines,” T. H. & F. Spurke May 

6,787. ‘‘ Secret switch or cut-out.”” G. J. Monsy. May 12th. 

6,794. “Employment of thermionic devices for magnification.’? Marconi’s 
Wirecess Co. May 12th. 

6,802. ‘Systems of phase modification,’’ British Tuomson-Houston Co. 
(General Electric Co., U.S.A.). May 12th. s 

6,805. ‘‘ Electrical measuring instruments.”” P. O. Dorer, R. H. Rocers 
anD S. SmitH & Sons. May 12th. : 


* Patent applied for.- 


PUBLISHED 


SPECIFICATIONS, 


~ 


The numbers in parentheses are ‘those under which the Specification will Be 
printed and abridged, ‘and all subseq pr dings will be taken. 


4,035, AprARATUS FOR AND MetHop oF TREATING ARTICLES 
C. J. Lane & D. L. Honeyman. March 18th, 1916. _(105,582.) ; 

5,341. InsuLATORS .FoR. SupportTinG Execrricity CONDUCTORS FoR APPLE 
ances.‘ British Insulated .& Helsby ‘Cables, Ltd., and J. W. Astley. April 
12th, 1916. (105,586.) 

5,501, Fircp oR PORTABLE 
(105,592.) 

5,567.. Means FOR CONCENTRATING OR INTENSIFYING THE LIGHT OF 
Ficament Lamps. A. G. France. April 15th, 1916. (Cognate application 
5,568/16.) (105,600.) 

5,579. Service System Macuine TeLepHone Ex- 
cuances. Western Electric Co., F. R. McBerty & Polinkowsky. April 
15th, 1916. (105,601.) 

5,945. SHIELD3 OR GuaRDs FoR Evecrric Lanterns, Exectric Torcuss, of 
simiLak Hanp Lamps. .N. J. Austin & G. E, Taylor. April 25th, 1916. 


Burge. April 4th, 1916, 


(105,631.) . 
6,039. Dynamo-ELectric GENERATORS FOR ArRcRAFT. G, E, Mortley. April 
27th, 1916. (105,634.) by 


7,730. ELecrricaL SIGNALLING Systems. © Sterling Telephone & Electric Co,, 
F. G, Bell & W. C. Davey. May 3ist, 1916. (Cognate application, 12,456 /16,) 
(105,659.) 

7,942, Systems or TurRBo-ELECTRIC Suir PROPULSION. British Thomson- 
Houston Co. (General Electric Co., 'U.S.A.). June, 5th, 1916. ~ (105,660.) 

8,165, Execrric Systems or Suir Propursion. British Thomson-Houston 
Co, (General Electric Co., U.S.A.). June 9th, 1916. (105,664.) 

8,303. Hicu-speep TeLecrarny. T, B, Dixon. July 19th, 1915. 
application on 2,524/16.) (100,942.) 

9,036.. WeLpinc Systems. 
Electric Co., U.S.A.). June 27th, 1916. 105,676.) 

10,162. ELecrric PHoToGRaPHic PRINTING oR CopyinG FRAMES. 
and Co. & J. B. Halden. July 19th, 1916. (105,685.) e 

12,382. Macnetic Cuucxs. H. Humphreys. September Ist, 1916. (105,701,) 

14,546. Inpucrances For. DupLex Western Electric 
Co. Ocfober, 13th, 1915. (101,805.) 

14,886, Dynamo-gLectric Macuines. A. H. Midgley and C. A, Vandervell 
and Co. October 19th, 1916. (105,714.) - 

15,123, Comeinsp Exectric PLuG anp Switcr. 
2ist, 1916. (105,717.) 

15,269. Batrertes For Exscrric Pocket Lamps. HollandSche El 
fabriek “‘ Juliana.”” October 5th, 1916.  (105,721.) 

17,281. Quick MAKE-AND-BREAK, SwitcH FOR ELscrric Circuits, E. A, 
Leopard and Johnson ‘& Phillips. December 1916. (105,726.) 


(Divided 
British. Thomson-Houston Co. (General 


J. Halden 


D. M. Edwards. November 


Sleet on Transmission Lines.—In a climate like that 
of the northern United States the danger from sleet_on transmis- 
sion lines is'a seriousone. On the earlier systems, before suspension 
insulators came into use, the only danger from sleet which had to 
be seriously considered was the actual mechanical failure of the 
cables, insulators, or some part of the supporting structure. A 
heavy coating of ice, combined with strong wind, may actually 
bring down a line either by parting the wires or by collapse of the 
supports. -Fortunately, in a well-designed line this dangerous 
combination is one very rarely formed, so that failure of service 
from this cause has been ‘rather rare. With the-coming of the 
suspension insulator, however, the conditions were materially 
changed. In using such insulators there is a certain lengthwise 
flexibility controlled only by the anchoring of the spans at more or 
less frequent intervals. If all spans were loaded equally, no trouble 
would result, because, whatever the spacing of the wires might be 
unloaded, a somewhat analogous spacing would result when all were 
barne down by a load of ice. If, however, one of the wires is 
much more heavily coated than the others, or, being initially like 
them, retains its coating after its neighbour has been freed from it, 
the vertical clearance between spans may be very considerably 
decreased. The loaded span comes down, while ~-. “re below it, 
freed from ice, and, perhaps, pulled up. by loads atained on 
neighbouring spans, rises, so that there may be consiuera'de danger 
of contact or sufficient approximation of the circuits to start an 
arc. The variations in sag of spans due to this unequal loading on 
suspension insulator lines may be of surprisingly large- amount, 
and it is particularly likely to cause trouble on double-cireuit tower 
lines where the wires are spaced one above the other. On horizontal 
single-circuit lines it is very unlikely to result in trouble, since the 
swaying of the loaded lines is extremely unlikely to be sufficient to 
bring them into even approximate contact. 

Some valuable experiments were carried out on a line, built with 
7-ft. clearance, to determine how great the sag due to loading 
might be. This was done by actually loading the cable through 
one entire span, and measuring the effect in sag of the cable and 
deflection of the insulators from one strain insulator to the next, 
over a distance of seven spans. In a 640-ft. span the increase of 
sag, due to a loading equivalent to a } in. coating of ice, proved to 
be 15 ft.,..the effect of the load being chiefly to pull oyer the 
suspension insulator strings so as actually to shorten the distance 
between supports, and thus to drop the catenary to a corresponding 
amount, which- agreed very closely with the theoretical result, in 
thus shortening the span with the same length of conductor. 

The obvious course in most cases would seem to be the installa- 
tion of suspension insulator lines with the conductors staggered 
enough to limit the danger from unequal sag.— Flectrical World. 


Coal Economy.—Mr. Brace states that he hopes in a few 
days to communicate with the Metropolitan Borough Councils with 
a view to securing such economy in-the use of coal in connection 
with street lighting as may -be possible during the summer.—- 
Times. 
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